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Foreword 


An  1989,  four  clinical  trials  supported  by  the  National  Eye  Institute  (NEI),  the 
Fluorouracil  Filtering  Surgery  Study,  the  Early  Treatment  Diabetic  Retinopathy 
Study,  the  Sorbinil  Retinopathy  Trial,  and  the  Prism  Adaptation  Study,  reported 
new  findings  that  are  summarized  in  this  booklet.  These  results  fulfill  the  goal  of 
all  NEI-supported  clinical  research — to  provide  information  that  will  help  the 
practitioner  treat  his  or  her  patients  more  effectively.  Controlled  clinical  trials 
provide  the  best  means  to  quantify  and  compare  objectively  the  benefits  and  risks 
of  new  or  alternative  treatments  for  disease  or  injury,  particularly  when 

•  the  difference  between  a  new  and  old  treatment  is  not  clear, 

•  the  disease  naturally  follows  a  chronic,  variable,  and  erratic  course,  and 


• 


a  large  number  of  factors,  known  or  unknown,  may  influence  both  the  course 
of  the  disease  and  the  outcome  of  treatment. 


Intended  for  the  practitioner,  this  booklet  describes  22  clinical  trials  currently 
supported  by  the  NEI.  Most  of  these  trials  depend  heavily  on  the  support  of 
ophthalmologists  and  other  eye  care  professionals  in  referring  patients,  encourag- 
ing their  enrolled  patients  to  remain  in  a  trial  for  its  duration,  and  participating  in 
followup  care.  Such  support  can  directly  benefit  the  practitioner  by  hastening  the 
study's  attainment  of  results  that  can  be  incorporated  into  standard  clinical  prac- 
tice. 

Some  of  these  clinical  trials  are  actively  seeking  patient  referrals  and  some  have 
already  published  results  or  other  information  that  is  proving  useful  in  daily 
practice.  Some  involve  multiple  cooperating  centers,  whereas  others  are  being 
conducted  within  a  single  clinic.  A  few  were  initiated  by  the  NEI,  but  most  were 
developed  by  clinical  investigators  from  the  extramural  community.  Depending 
on  the  particular  clinical  questions  being  addressed  and  the  nature  of  the  therapy 
being  evaluated,  each  of  these  studies  incorporates  the  following  elements  of  a 
well-designed  and  well-conducted  clinical  trial: 


• 


high  ethical  standards — of  paramount  importance  are  patient  welfare,  in- 
formed consent,  adherence  to  protocol,  and  careful  data  monitoring, 

concurrent  control  group(s),  when  possible, 


in 


•  random  assignment  of  patients  to  study  and  control  groups  when  compara- 
bility of  results  among  groups  is  essential, 

•  masking  to  minimize  any  bias  of  the  examiner  and,  when  possible,  of  the 
patient, 

•  adequate  number  of  patients  for  results  to  be  statistically  and  clinically  sig- 
nificant, 

•  completeness  of  patient  followup, 

•  use  of  biostatistical  methods  of  data  analysis,  and 

•  continuous  monitoring  of  adherence  to  protocol  and  of  accumulating  data. 

To  ensure  objectivity,  each  study's  data  and  safety  monitoring  committee  is 
independent  of  the  treating  clinicians.  The  committee  carefully  reviews  study  data 
periodically  to  check  for  adverse  or  beneficial  effects  of  treatment,  any  needed 
change  to  the  protocol,  and  whether  the  study  should  be  terminated  because  the 
question  that  it  set  out  to  investigate  has  been  answered.  The  committee  also 
guards  against  premature  release  of  inconclusive  findings. 

It  is  important  to  remember  that  results  from  clinical  trials  provide  evidence  of 
treatment  efficacy  and  risks  in  groups  of  patients;  they  do  not  necessarily  predict 
the  course  that  an  individual  patient  will  follow.  Thus,  the  randomized,  controlled 
clinical  trial  offers  the  practitioner  objective  and  accurate  information  on  the  likeli- 
hood of  improvement,  risk  of  complications,  or  the  probability  of  reaching  a  defined 
result.  Armed  with  this  information,  the  physician  can  practice  the  art  of  medicine 
in  a  scientific  way. 

In  fiscal  year  1990,  the  NEI  provided  approximately  $29  million  for  the  support 
of  clinical  trials.  Among  them  are  three  new  studies  described  in  this  booklet.  One 
of  these,  the  Studies  of  the  Ocular  Complications  of  AIDS  (SOC  A),  incorporates  an 
innovative  treatment  preference  design  for  participants,  and  an  adaptive  adminis- 
trative structure  that  may  serve  as  a  model  for  clinical  trials  in  ophthalmology  and 
other  medical  specialties.  A  number  of  clinical  centers  will  participate  in  some  or 
all  SOCA  components  as  they  are  developed. 

Investigators  who  are  considering  applying  to  the  NEI  for  support  of  clinical 
trials  are  encouraged  to  ask  for  information  about  planning  grants,  which  are 
designed  to  support  the  development  of  clinical  trial  research  plans.  The  planning 


w 


grant  provides  a  mechanism  for  early  peer  review  of  the  rationale  and  the  need  for 
the  trial  as  well  as  support  for  the  development  of  a  detailed  Manual  of  Procedures. 
The  NEI  Collaborative  Clinical  Vision  Research  Branch  (CCVRB)  is  dedicated  to 
the  support  and  management  of  clinical  and  epidemiologic  studies.  Richard  L. 
Mowery,  Ph.D.,  Chief  of  the  CCVRB,  welcomes  inquiries  and  suggestions  about 
the  trials  described  in  this  booklet,  as  do  all  of  the  clinical  investigators  listed.  As 
new  trials  are  begun  or  changes  occur  in  the  status  of  ongoing  trials,  the  booklet 
will  be  revised  and  updated. 


Director 

National  Eye  Institute 
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Introduction 


1  he  trial  descriptions  in  this  booklet  are  arranged  according  to  their  relevance  to 
the  following  five  NEI  disease-oriented  programs,  each  of  which  encompasses  a 
wide  range  of  basic  and  applied  research  related  to  a  number  of  eye  and  visual 
disorders: 

•  Retinal  Diseases 

•  Corneal  Diseases 

•  Cataract 

•  Glaucoma 

•  Strabismus,  Amblyopia,  and  Visual  Processing. 

Information  is  provided  on  each  trial's  purpose  and  background,  and  its  major 
design  features  are  described.  Also  included  are  the  study's  patient  eligibility 
criteria,  patient  recruitment  and  study  status,  summary  of  results  to  date,  and 
bibliography,  when  available.  In  addition,  the  booklet  provides  the  names  of  pro- 
fessional and  institutional  participants,  the  study  chairman  /co-chairmen,  clinical 
centers,  resource  centers  (e.g.,  coordinating  centers  and  fundus  photograph  read- 
ing centers),  data  and  safety  monitoring  committee  members,  and  the  NEI  repre- 
sentative. A  bibliography  of  articles  resulting  from  four  completed  NEI-sponsored 
trials,  and  indices  of  investigators  and  institutions  are  listed  at  the  end  of  this 
booklet. 


Current  Status  of  NEI-Supported  Clinical  Trials 

September  1990 


T  .  -                                     Patient            Patient           Results        Completed 

Recruitment     Followup       Published          Trials 

Retinal  and  Choroidal  Diseases  Program 

Age-Related  Eye  Disease  Study  (AREDS) 

New  Trial  — 

Patient  Recruitment  Begins  September  1991 

Branch  Vein  Occlusion  Study  (BVOS) 

X 

X 

Central  Vein  Occlusion  Study  (CVOS) 

X 

X 

Collaborative  Ocular  Melanoma  Study 
(COMS) 

X 

X 

Cryotherapy  for  Retinopathy  of 
Prematurity  (CRYO-ROT) 

X 

X 

Diabetic  Retinopathy  Study  (DRS) 

X 

X 

Diabetic  Retinopathy  Vitrectomy  Study 
(DRVS) 

X 

X 

Early  Treatment  Diabetic  Retinopathy 
Study  (ETDRS) 

X 

X 

Endophthalmitis  Vitrectomy  Study  (EVS) 

X 

Krypton- Argon  Regression  of 
Neovascularization  Study  (KARNS) 

X 

Macular  Photocoagulation  Study  (MPS) 

X 

X 

X 

Randomized  Trial  of  Beta-Carotene  and 
Macular  Degeneration 

X 

The  Silicone  Study 

X 

X 

Sorbinil  Retinopathy  Trial  (SRT) 

X 

X 

Studies  of  the  Ocular  Complications  of 
AIDS  (SOCA) 

New  Trial  —  Patient  Recruitment  Began  March  1990 

Corneal  Diseases  Program 

Berkeley  Orthokeratology  Study 

X 

X 

Clinical  Trial  of  Eye  Prophylaxis  in  the 
Newborn 

X 

X 

Collaborative  Corneal  Transplantation 
Studies  (CCTS) 

X 

Herpetic  Eye  Disease  Study  (HEDS) 

X 

Prospective  Evaluation  of  Radial 
Keratotomy  Study  (PERK) 

X 

X 

Cataract  Program 

Randomized  Trial  of  Aspirin  and  Cataracts 
in  U.S.  Physicians 

X 

Glaucoma  Program 

Advanced  Glaucoma  Intervention  Study 
(AGIS) 

X 

X 

Fluorouracil  Filtering  Surgery  Study  (FFSS) 

X 

X 

Glaucoma  Laser  Trial  (GLT) 

X 

Strabismus,  Amblyopia,  and  Visual 
Processing  Program 

Optic  Neuritis  Treatment  Trial  (ONTT) 

X 

X 

The  Prism  Adaptation  Study  (PAS) 

X 

X 

RETINAL  AND 

CHOROIDAL 

DISEASES 

PROGRAM 


Age-Related  Eye  Diseases  Study  (AREDS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Frederick  L.  Ferris  III,  M.D. 

11  Clinical  Centers 
2  Resource  Centers 


PURPOSE 

To  estimate  the  rates  of  development  and  progression, 
and  to  identify  the  associated  risk  factors,  for  age- 
related  macular  degeneration  (AMD)  and  cataract. 

BACKGROUND 

AMD  and  cataract  are  the  leading  causes  of  visual  im- 
pairment and  blindness  in  the  United  States.  The 
prevalence  of  both  diseases  increases  dramatically 
after  age  60.  The  Framingham  Eye  Study  conducted 
from  1973  to  1975  found  the  overall  prevalence  of 
AMD  to  be  11.6  percent  (8.1  percent  for  men  and  15.1 
percent  for  women).  Framingham  Eye  Study  data  also 
documented  that  the  prevalence  of  lens  changes  ac- 
companied by  visual  acuity  limitation  increased  from 
4.5  percent  for  ages  52-64  to  45.9  percent  for  ages  75-85. 
The  number  of  AMD  cases  in  the  aging  U.S.  popula- 
tion is  expected  to  increase  from  2.4  million  in  1970  to 
6.3  million  in  2030. 

Neither  the  etiology  nor  the  natural  history  of  AMD 
and  cataract  is  known.  Epidemiologic  studies  suggest 
that  a  number  of  risk  factors  may  be  associated  with 
AMD  and  cararact  but  the  strength  of  the  evidence  in 
support  of  these  hypotheses  varies.  Possibly  associ- 
ated with  AMD  are  personal  characteristics  such  as 
age,  race,  height,  family  history,  and  strength  of  hand 
grip;  ocular  characteristics  such  as  hyperopia  and 
color  of  iris;  and  cardiovascular  diseases,  smoking, 
lung  infections,  and  chemical  exposures.  Clinical  and 
laboratory  studies  suggest  the  following  factors  may 
be  associated  with  progression  of  AMD:  drusen  type, 
choroidal  vascular  diseases,  and  photic  injury. 

Epidemologic  studies  of  cataract  suggest  that  asso- 
ciated risk  factors  may  include  personal  characteristics 
such  as  age,  sex,  race,  occupation,  and  educational  sta- 
tus; ocular  characteristics  such  as  iris  color;  diabetes 
mellitus,  hypertension,  drug  exposure,  smoking,  and 
sunlight  exposure.  Animal  studies  and  observational 
epidemiologic  studies  suggest  that  deficiencies  in  vita- 
mins C  and  E,  carotenoids,  and  the  trace  elements  zinc 
and  selenium  also  may  be  associated  with  the  develop- 
ment of  the  two  diseases,  especially  cataract.  Although 
surgical  treatment  to  remove  cataract  is  very  effective, 
cataract  surgery  carries  risks  as  does  any  other  surgery. 
Therefore,  many  research  efforts  focus  on  prevention 


or  slowing  cataract  development  as  well  as  on  deter- 
mining the  causes  of  cataract  formation. 

DESCRIPTION 

The  Age-Related  Eye  Diseases  Study  (AREDS)  is  a 
major  research  program  to  improve  our  understand- 
ing of  the  predisposing  factors,  clinical  course,  and 
prognostic  factors  of  AMD  and  cataract. 

PARTICIPANT  ELIGIBILITY 

Men  and  women  between  the  ages  of  60  and  75  years 
whose  macular  status  ranges  from  no  evidence  of 
AMD  in  either  eye  to  relatively  severe  disease  with 
vision  loss  in  one  eye  but  good  vision  in  the  fellow  eye, 
are  eligible  for  the  study,  provided  that  their  ocular 
media  are  clear  enough  to  allow  good  fundus  photog- 
raphy. 

PARTICIPANT  RECRUITMENT  STATUS 

Identification  of  potentially  eligible  study  participants 
began  on  September  1,  1990.  The  detailed  protocol 
will  be  developed  by  September  1, 1991,  at  which  time 
enrollment  and  randomization  of  the  4,600  study  par- 
ticipants will  begin. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 


CLINICAL  CENTERS 


Massachusetts 


Georgia 

Michael  Lambert,  M.D. 

Thomas  M.  Aaberg,  M.D. 

Paul  Sternberg,  Jr.,  M.D. 

Department  of  Ophthalmology 

Emory  Eye  Center 

Emory  University 

1327  Clifton  Road,  NE.,  Room  4901 

Atlanta,  Georgia  30322 

Telephone:  (404)  248-5802 

Fax:  (404)  248-5128 

Illinois 

David  H.  Orth,  M.D. 
Timothy  P.  Flood,  M.D. 
Irwin  Retina  Center 
Ingalls  Memorial  Hospital 
1  Ingalls  Drive 
Harvey,  Illinois  60426 
Telephone:  (708)  596-8710 
Fax:  (708)  596-9820 

Maryland 

Robert  P.  Murphy,  M.D. 

Neil  Bressler,  M.D. 

Susan  Bressler,  M.D. 

Stuart  Fine,  M.D. 

Julia  Haller,  M.D. 

Andrew  Schachat,  M.D. 

Steven  Sherman,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Wilmer  Building,  Room  205 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2840 

Fax:  (301)  955-0869 

Michael  J.  Elman,  M.D. 

Retina  Service 

Department  of  Ophthalmology 

University  of  Maryland  School  of  Medicine 

22  South  Greene  Street 

Baltimore,  Maryland  21201-1590 

Telephone:  (301)  328-6533 

Fax:  (301)  328-6503  or  6346 

Emily  Y.  Chew,  M.D. 
Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  10,  Room  10C420 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-6583 
Fax:  (301)  402-0511 


Johanna  Seddon,  M.D. 

Evangelos  S.  Gragoudas,  M.D. 

Carmen  A.  Pulianto,  M.D. 

Retina  Service 

Massachusetts  Eye  and  Ear  Infirmary 

243  Charles  Street 

Boston,  Massachusetts  02114 

Telephone:  (617)  573-3285 

Fax:  (617)  523-7143 

Michigan 

Raymond  R.  Margherio,  M.D. 

Patrick  Murphy,  M.D. 

Morton  S.  Cox,  M.D. 

Michael  T.  Trese,  M.D. 

Mark  Blumenkranz,  M.D. 

George  Williams,  M.D. 

Associated  Retinal  Consultants,  PC. 

3535  West  13  Mile  Road,  Suite  636 

Royal  Oak,  Michigan  48073 

Telephone:  (313)  288-2280 

Fax:  (313)  288-5644 

New  York 

Aaron  Kassoff,  M.D. 
Shalom  Kieval,  M.D. 
Department  of  Ophthalmology 
Albany  Medical  College 
Pinnacle  Place 
McKeown  Road 
Albany,  New  York  12208 
Telephone:  (518)  459-0744 
Fax:  (518)  459-0741 

Oregon 

Richard  F.  Dreyer,  M.D. 
Richard  G.  Chenoweth,  M.D. 
Jack  Zilis,  M.D. 
Devers  Eye  Institute 
1040  NW.  22nd  Avenue 
Portland,  Oregon  97210-3065 
Telephone:  (503)  229-7746 
Fax:  (503)  790-1201 

Pennsylvania 

Thomas  Friberg,  M.D. 
Richard  A.  Thoft,  M.D. 
Harold  F.  Leeper,  M.D.,  Ph.D. 
Joyce  A.  D' Antonio,  Ph.D. 
The  Eye  and  Ear  Institute 
203  Lothrop  Street 
Pittsburgh,  Pennsylvania  15213 
Telephone:  (412)  647-2214 
Fax:  (412)  647-2332 


Wisconsin 

Suresh  R.  Chandra,  M.D. 
Frank  L.  Myers,  M.D. 
George  Bresnick,  M.D. 
Department  of  Ophthalmology 
University  Station  Clinics,  Room  224 
University  of  Wisconsin 
2880  University  Avenue 
Madison,  Wisconsin  53705 
Telephone:  (608)  263-9338 
Fax:  (608)  263-7694 

RESOURCE  CENTERS 

Chairman's  Office 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  31,  Room  6A24 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-6583 


Coordinating  Center 

Fred  Ederer,  M.A.,  F.A.C.E. 
Anne  S.  Lindblad,  Ph.D. 
The  EMMES  Corporation 
11324  Seven  Locks  Road,  Suite  214 
Potomac,  Maryland  20854 
Telephone:  (301)  299-8655 


Ophthalmic  Photograph  Reading  Center 

Matthew  D.  Davis,  M.D. 
Barbara  Klein,  M.D. 
Ronald  Klein,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin 
WARF  Building,  Room  417 
610  North  Walnut  Street 
P.O.  Box  5240 

Madison,  Wisconsin  53705 
Telephone:  (608)  263-6071 

NEI  Representative 

Natalie  Kurinij,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 


Central  Vein  Occlusion  Study  (CVOS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


John  G.  Clarkson,  M.D. 

9  Clinical  Centers 
2  Resource  Centers 


c  v  o  s  c 

V  O  S  C   V 

o  s-c  v  o 


PURPOSE 

•  To  determine  whether  photocoagulation  therapy 
can  help  prevent  iris  neovascularization  in  eyes  with 
central  vein  occlusion  (CVO)  and  evidence  of  ischemic 
retina. 

•  To  assess  whether  grid-pattern  photocoagulation 
therapy  will  reduce  loss  of  central  visual  acuity  due  to 
macular  edema  secondary  to  CVO. 

•  To  develop  new  data  describing  the  course  and 
prognosis  for  eyes  with  CVO. 

BACKGROUND 

Central  vein  occlusion  is  a  common  retinal  vascular 
disorder  with  potentially  blinding  complications.  The 
two  major  complications  are  reduced  central  vision 
caused  by  macular  edema  and  neovascular  glaucoma 
caused  by  iris  neovascularization. 

Other  clinical  trials  have  shown  that  laser  photoco- 
agulation is  an  effective  treatment  for  complications 
found  in  diabetic  retinopathy  and  branch  vein  occlu- 
sion, which  have  some  features  in  common  with  CVO: 
Neovascularization  and  reduced  visual  acuity  caused 
by  macular  edema  occur  in  all  three  disorders.  Evi- 
dence from  small-scale  studies  suggests  that  a  grid  pat- 
tern of  photocoagulation  reduces  macular  edema  in 
CVO  patients,  although  the  associated  changes  in  vi- 
sual acuity  are  variable.  The  CVOS  is  a  detailed  inves- 
tigation of  grid  pattern  photocoagulation  in  a  larger 
randomized  group  of  patients. 

DESCRIPTION 

Eligible  patients  will  be  divided  into  four  groups: 

Group  N:  Eyes  with  extensive  retinal  ischemia  (at 
least  10  disc  areas  of  nonperfusion)  will  be  randomly 
assigned  to  receive  panretinal  photocoagulation  or 
nontreatment. 

Group  M:  Eyes  with  visual  loss  ascribable  to  macu- 
lar edema  will  be  randomly  assigned  to  receive  grid- 
pattern  photocoagulation  or  nontreatment. 

Group  P:  Eyes  with  relatively  perfused  retinas  will 
be  followed  to  provide  information  about  the  natural 
history  of  the  disease. 

Group  I:  Indeterminate  eyes  in  which  the  retina 
cannot  be  visualized  accurately  because  of  hemor- 
rhage will  be  followed  in  a  natural  history  study. 


Green  argon  laser  with  a  slit  lamp  delivery  system 
will  be  used  for  all  treatments.  Photographic  docu- 
mentation of  retinal  changes  will  be  obtained  at  entry, 
post-treatment,  and  at  specified  followup  visits  for  a 
period  of  at  least  3  years.  The  frequency  of  followup 
visits  will  vary  according  to  the  group  to  which  the 
CVO  patient  is  assigned.  Visual  acuity,  the  primary 
outcome  factor  in  the  group  with  macular  edema,  will 
be  measured  according  to  a  modified  Early  Treatment 
Diabetic  Retinopathy  Study  protocol  at  each  visit. 

PATIENT  ELIGIBILITY 

Men  and  women  must  be  age  21  or  over  and  be  willing 
to  return  for  follow-up  visits  for  3  years  following  as- 
signment into  the  appropriate  group  and  randomiza- 
tion. Each  of  the  four  groups  has  specific  eligibility 
criteria.  Patients  with  retinal  vascular  disease  other 
than  that  specified  in  the  criteria,  such  as  diabetic  reti- 
nopathy, are  ineligible.  Patients  with  macular  disease 
other  than  that  due  to  CVO  are  ineligible  for  that  por- 
tion of  the  study. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  August  1988. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 

CLINICAL  CENTERS 

Florida 

John  G.  Clarkson,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

P.O.  Box  016880 

Miami,  Florida  33101 

Telephone:  (305)  326-6116 
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Illinois 

David  Orth,  M.D. 

Retinal  Vascular  Services  Department 

Ingalls  Memorial  Hospital 

Professional  Office  Building,  Suite  LL  #8 

One  Ingalls  Drive 

Harvey,  Illinois  60426 

Telephone:  (312)  596-8710 

Maryland 

Daniel  Finkelstein,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-3429 

Massachusetts 

Clement  Trempe,  M.D. 
Retina  Associates  of  Boston 
100  Charles  River  Plaza 
Cambridge  Street 
Boston,  Massachusetts  02114 
Telephone:  (617)  523-7810 

Ohio 

Froncie  Gutman,  M.D. 
Cleveland  Clinic  Foundation 
9500  Euclid  Avenue 
Cleveland,  Ohio  44106 
Telephone:  (216)  444-5888 

Lawrence  Singerman,  M.D. 
Retina  Associates  of  Cleveland 
26900  Cedar  Road,  Suite  323 
Cleveland,  Ohio  44122 
Telephone:  (216)  831-5700 

Oregon 

Michael  Klein,  M.D. 
Devers  Eye  Clinic 
Good  Samaritan  Hospital 
1200  NW.  23rd  Street 
Portland,  Oregon  97210 
Telephone:  (503)  279-7891 

Wisconsin 

George  Bresnick,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin 
University  Hospital 
600  Highland  Avenue 
Madison,  Wisconsin  53792 
Telephone:  (608)  263-6645 


France 

Gabriel  Coscas,  M.D. 

Clinique  Ophtalmologique  Universitaire 

Universite  de  Paris — Val-de-Marne 

Hopital  de  Creteil 

40,  Avenue  de  Verdun 

94000  Creteil 

FRANCE 

Telephone:  1-898-9180 

RESOURCE  CENTERS 

Chairman's  Office  and  Fundus 
Photograph  Reading  Center 

John  G.  Clarkson,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

P.O.  Box  016880 

Miami,  Florida  33101 

Telephone:  (305)  326-6116 

Coordinating  Center 

Argye  Hillis,  Ph.D. 
Biostatistics  Department 
Scott  and  White  Hospital 
2401  South  31st  Street 
Temple,  Texas  76508 
Telephone:  (817)  774-3307 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
(301)496-5983 

DATA  AND  SAFETY  MONITORING  BOARD 

Gary  Abrams,  M.D. 
Medical  College  of  Wisconsin 
Milwaukee,  Wisconsin 

Robert  N.  Frank,  M.D. 

Kresge  Eye  Institute 

Wayne  State  University  School  of  Medicine 

Detroit,  Michigan 

Robert  J.  Hardy,  Ph.D. 
School  of  Public  Health 
The  University  of  Texas 
Houston,  Texas 

Maureen  G.  Maguire,  Ph.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
Baltimore,  Maryland 

Abner  V.  McCall,  J.D.,  L.L.M. 
Baylor  University 
Waco,  Texas 
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Ex  Officio  Members  Argye  Hillis,  Ph.D. 

T  u    r>  /-i    i         ajt^  Scott  and  White  Hospital 

JohnG.Clarkson,M.D.  Temple  Texas 
Bascom  Palmer  Eye  Institute  r   ' 

University  of  Miami  School  of  Medicine  Richard  L.  Mowery,  Ph.D. 

Miami,  Florida  National  Eye  Institute 

Bethesda,  Maryland 
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Collaborative  Ocular  Melanoma  Study  (COMS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Stuart  L.  Fine,  M.D. 

32  Clinical  Centers 
5  Resource  Centers 


PURPOSE 

•  To  evaluate  therapeutic  interventions  for  patients 
who  have  choroidal  melanoma,  the  most  common  eye 
cancer  affecting  adults,  and  to  assess  the  potential  life- 
preserving  as  well  as  sight-preserving  role  of  radiation 
therapy. 

•  To  determine  which  of  two  standard  treatments, 
removal  of  the  eye  or  radiation  therapy,  is  more  likely 
to  prolong  survival  of  eligible  patients  with  medium- 
sized  choroidal  melanoma. 

•  To  determine  whether  preoperative  radiation 
prolongs  life  for  patients  when  eyes  with  large  choroi- 
dal melanomas  are  enucleated. 

•  To  design  and  conduct  appropriate  randomized 
trials  for  patients  when  eyes  with  choroidal  melano- 
mas are  not  eligible  for  either  of  the  two  current  ran- 
domized trials. 

BACKGROUND 

For  more  than  100  years,  removal  of  the  eye  (enucle- 
ation) has  been  the  standard  treatment  for  choroidal 
melanoma.  During  the  past  decade,  interest  has 
increased  in  radiation  therapy  because  of  the  potential 
for  saving  the  eye  and  perhaps  some  vision.  However, 
the  merits  of  radiation  with  respect  to  prolonging  pa- 
tient survival  are  unknown.  The  best  data  from  non- 
randomized studies  suggest  that  there  is  no  difference 
in  length  of  remaining  life  between  patients  treated 
with  radiation  and  those  whose  eyes  are  enucleated. 


Courtesy  of  Collaborative  Ocular  Melanoma  Study  Coordinating  Center 

A  large  choroidal  melanoma  in  the  posterior  pole. 


Thus,  it  is  appropriate  and  necessary  to  conduct  a 
randomized  controlled  clinical  trial  that  will  follow  a 
large  number  of  patients  for  many  years  in  order  to 
compare  enucleation  and  radiation  with  respect  to  rel- 
ative success  in  prolonging  survival  of  choroidal  mel- 
anoma patients. 

DESCRIPTION 

The  Collaborative  Ocular  Melanoma  Study  (COMS) 
is  a  set  of  long-term  randomized  controlled  trials.  In 
the  trial  for  patients  with  tumors  of  medium  size, 
enucleation  and  irradiation  with  an  iodine-125 
plaque  will  be  compared  on  the  basis  of  length  of 
remaining  life.  All  randomized  patients  will  be  fol- 
lowed for  a  minimum  of  10  years,  or  until  death. 
Prior  to  plaque  irradiation,  the  margins  of  the  tumor 
are  located  and  the  dimensions  of  the  tumor  are  mea- 
sured. A  gold  plaque/plastic  disc  insert  assembly 
that  contains  the  proper  dosage  and  configuration  of 
radioactive  iodine  seeds  is  sutured  to  the  outside  of 
the  eye  over  the  base  of  the  tumor.  This  procedure 
makes  possible  the  delivery  of  a  high  dose  of  radia- 
tion to  a  very  localized  area.  The  plaque  is  removed 
from  the  eye  within  approximately  3  to  5  days. 

In  the  COMS  trial  of  preoperative  radiation,  pa- 
tients with  large  tumors  are  randomized  to  enucle- 
ation alone  or  to  enucleation  preceded  by  20Gy  of 
external  beam  irradiation.  The  two  randomly  assigned 
groups  of  patients  also  will  be  followed  for  10  years  or 
until  death  and  compared  on  the  basis  of  length  of 
remaining  life. 

A  non-randomized  pilot  study  to  assess  manage- 
ment strategies  for  small  tumors  was  halted  in  1989. 

The  study  is  being  conducted  in  32  clinical  centers 
located  in  major  population  areas  of  the  United  States 
and  Canada.  Each  of  these  centers  will  be  expected  to 
enroll  at  least  12  eligible  patients  a  year  in  the  random- 
ized trials.  Five  resource  centers  participate  and  have 
major  roles  in  quality  assurance  for  the  Study. 
Approximately  2,000  patients  with  medium-sized  tu- 
mors and  1,000  with  large  tumors  will  be  enrolled. 
Information  to  be  gathered  and  analyzed  includes  time 
to  death  from  all  causes,  time  to  death  from  cancer 
(whether  metastatic  or  not),  diagnosis  of  other  tumors, 
and  complications  of  irradiation  and  changes  in  visual 
acuity. 
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PATIENT  ELIGIBILITY 

Men  and  women  for  the  study  must  be  age  21  or  older 
and  have  primary  choroidal  melanoma  in  only  one  eye 
and  no  evidence  of  metastatic  disease.  Accurate  esti- 
mation of  tumor  dimensions  by  echography  must  also 
be  possible. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  November  1986. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

Fine  SL:  Do  I  take  the  eye  out  or  leave  it  in?  Arch 
Ophthalmol  104:653-654, 1986. 

Earle  J,  Kline  RW,  Robertson  DM:  Selection  of  iodine 
125  for  the  Collaborative  Ocular  Melanoma  Study. 
Arch  Ophthalmol  105:764-765, 1987. 

Straatsma  BR,  Fine  SL,  Earle  JD,  et  al:  Enucleation  ver- 
sus plaque  irradiation  for  choroidal  melanoma.  Oph- 
thalmology 95:1000-1004, 1988. 

CLINICAL  CENTERS 

Arizona 

Leonard  Joffe,  M.D. 
Retina  Associates  Southwest 
6561  Carondelet  Drive 
Tucson,  Arizona  85710 
(602)  886-2597 

California 

Peter  E.  Liggett,  M.D. 

Department  of  Ophthalmology 

Doheny  Eye  Institute 

USC  School  of  Medicine 

1355  San  Pablo  Street 

Los  Angeles,  California  90033 

Telephone:  (213)  224-7170 

Bradley  R.  Straatsma,  M.D. 
Jules  Stein  Eye  Institute 
UCLA  School  of  Medicine 
200  Stein  Plaza 
Los  Angeles,  California  90024 
Telephone:  (213)  825-5051 

Man  M.  Singh  Hayreh,  M.D. 
Southern  California  Permanente  Group 
13652  Cantara  Street 
Panorama  City,  California  91402 
Telephone:  (818)  908-2108 


Howard  Schatz,  M.D. 
One  Daniel  Burnham  Court 
San  Francisco,  California  94109 
Telephone:  (415)  441-0906 

Colorado 

Kenneth  R.  Hovland,  M.D. 
850  East  Harvard  Avenue,  Suite  505 
Denver,  Colorado  80210 
Telephone:  (303)  778-1910 

Florida 

Karl  R.  Olsen,  M.D. 
Bascom  Palmer  Eye  Institute 
University  of  Miami  School  of  Medicine 
900  NW.  17th  Street 
Miami,  Florida  33101 
Telephone:  (305)  326-6026 

William  S.  Grizzard,  M.D. 
Family  Medical  Arts  Center 
2655  Swann  Avenue,  Suite  100 
Tampa,  Horida  33609 
Telephone:  (813)  875-6373 

Georgia 

Paul  Sternberg,  M.D. 
Retina  Service 
Emory  Eye  Center 
Emory  Unversity 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  321-0111  x3710 

William  H.  Jarrett  II,  M.D. 
Piedmont  Hospital 
Medical  College  of  Georgia 
2004  Peachtree  Street,  NW. 
Atlanta,  Georgia  30367 
Telephone:  (404)  351-2220 

Illinois 

Lee  M.  Jampol,  M.D. 

Northwestern  University  Medical  School 

222  East  Superior 

Chicago,  Illinois  60611 

Telephone:  (312)  908-8152 

Norman  P.  Blair,  M.D. 
University  of  Illinois 
1905  West  Taylor  Street 
Chicago,  Illinois  60612 
Telephone:  (312)  996-6661 

Indiana 

John  T.  Minturn,  M.D. 
Midwest  Eye  Institute 
1800  North  Capitol  Avenue 
Indianapolis,  Indiana  46202 
Telephone:  (317)  926-1517 
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Iowa 


New  York 


Thomas  A.  Weingeist,  M.D.,  Ph.D. 
Department  of  Ophthalmology 
University  of  Iowa  Hospital 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-2215 

Louisiana 

Barrett  Haik,  M.D. 
Department  of  Ophthalmology 
Tulane  Medical  Center 
1430  Tulane  Avenue 
New  Orleans,  Louisiana  70112 
Telephone:  (504)  588-5804 

Maryland 

Andrew  P.  Schachat,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
600  North  Wolfe  Street 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-7411 

Massachusetts 

Clement  L.  Trempe,  M.D. 
Retina  Associates,  Inc. 
100  Charles  River  Plaza 
Boston,  Massachusetts  02114 
Telephone:  (617)  523-7810  x446 

Michigan 

Andrew  K.  Vine,  M.D. 
University  of  Michigan 
1000  Wall  Street 
Ann  Arbor,  Michigan  48106 
Telephone:  (313)  763-0482 

Raymond  R.  Margherio,  M.D. 
William  Beaumont  Hospital 
3535  West  13  Mile  Road,  Suite  632 
Royal  Oak,  Michigan  48073 
Telephone:  (313)  288-2280 

Minnesota 

Dennis  M.  Robertson,  M.D. 
Department  of  Ophthalmology 
Mayo  Foundation 
200  First  Street,  SW. 
Rochester,  Minnesota  55905 
Telephone:  (507)  284-2722 

Missouri 

Morton  E.  Smith,  M.D. 
Washington  University 
660  South  Euclid  Avenue 
St.  Louis,  Missouri  63110 
Telephone:  (314)  362-5722 


David  H.  Abramson,  M.D. 
70  East  66th  Street 
New  York,  New  York  10021 
Telephone:  (212)  744-1700 

Samuel  Packer,  M.D. 
North  Shore  University  Hospital 
300  Community  Drive 
Manhasset,  New  York  11030 
Telephone:  (516)  562-4503 

North  Carolina 

Jonathan  J.  Dutton,  M.D.,  Ph.D. 
Duke  University  Eye  Center 
Wadsworth  Building,  Erwin  Road 
Durham,  North  Carolina  27710 
Telephone:  (919)  684-3142 

Ohio 

Thomas  A.  Rice,  M.D. 

Retina  Associates  of  Cleveland/ 

Case  Western  University 
26900  Cedar  Road,  Suite  303 
Beachwood,  Ohio  44122 
Telephone:  (216)  831-5700 

Froncie  Gutman,  M.D. 
Cleveland  Clinic  Foundation 
9500  Euclid  Avenue 
Cleveland,  Ohio  44106 
Telephone:  (216)  444-3646 

Frederick  H.  Davidorf,  M.D. 
Department  of  Ophthalmology 
Ohio  State  University 
456  West  10th  Avenue,  Suite  5B 
Columbus,  Ohio  43210 
Telephone:  (614)  293-8041 

Oklahoma 

Reagan  H.  Bradford,  M.D. 
Dean  A.  McGee  Eye  Institute 
608  Stanton  Young  Boulevard 
Oklahoma  City,  Oklahoma  73104 
Telephone:  (405)  271-7232 

Oregon 

Robert  C.  Watzke,  M.D. 
Department  of  Ophthalmology 
Oregon  Health  Sciences  University 
3181  SW.  Sam  Jackson  Park  Road 
Portland,  Oregon  97201 
Telephone:  (503)  494-7891 

Richard  G.  Chenoweth,  M.D. 

Oregon  Lions  Sight  and  Hearing  Institute 

Good  Samaritan  Hospital  and  Medical  Center 

1040  NW.  22nd  Street 

Portland,  Oregon  97210 

Telephone:  (503)  229-7601 
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Pennsylvania 

Jeffrey  S.  Rinkoff,  M.D. 
Retina- Vitreous  Consultants 
3501  Forbes  Avenue,  Suite  500 
Pittsburgh,  Pennsylvania  15213 
Telephone:  (412)  683-5300 

Texas 

Dwain  G.  Fuller,  M.D. 

Texas  Retina  Associates 

7150  Greenville  Avenue,  Suite  500 

Dallas,  Texas  75231 

Telephone:  (214)  692-6941 

Richard  S.  Ruiz,  M.D. 
Hermann  Eye  Center 
6411  Funnin  Boulevard, 
7th  Floor  -  Jones  Pavillion 
Houston,  Texas  77030 
Telephone:  (713)  797-1777 

Wichard  A.  Van  Heuven,  M.D. 
Department  of  Ophthalmology 
University  of  Texas  Health  Science  Center 
7703  Floyd  Curl  Drive 
San  Antonio,  Texas  78284 
Telephone:  (512)  567-5100 

J.  Paul  Dieckert,  M.D. 
Scott  and  White  Clinic 
2401  South  31st  Street 
Temple,  Texas  76508 
Telephone:  (817)  774-5050 

Virginia 

Brian  P.  Conway,  M.D. 
Department  of  Ophthalmology 
Health  Sciences  Center 
University  of  Virginia 
Charlottesville,  Virginia  22908 
Telephone:  (804)  924-5485 

Washington 

Edward  B.  McLean,  M.D. 
Ophthalmic  Consultants  Northwest,  Inc. 
Arnold  Medical  Pavillion,  Suite  1920 
1221  Madison  Street 
Seattle,  Washington  98104 
Telephone:  (206)  386-2516 

Craig  G.Wells,  M.D. 

Department  of  Ophthalmology,  RJ-10 

University  of  Washington 

School  of  Medicine 

1959  NE.  Pacific,  RR801 

Seattle,  Washington  98195 

Telephone:  (206)  543-3883 


Wisconsin 

Suresh  Chandra,  M.D. 
Eye  Clinic 

University  Station  Clinics 
2880  University  Avenue 
Madison,  Wisconsin  53705 
Telephone:  (608)  263-6644 

William  F.  Mieler,  M.D. 
Department  of  Ophthalmology 
Medical  College  of  Wisconsin  Eye  Institute 
8700  West  Wisconsin  Avenue 
Milwaukee,  Wisconsin  53226 
Telephone:  (414)  257-5544 

Canada 

E.  Rand  Simpson,  M.D. 
Princess  Margaret  Hospital/ 

Ontario  Cancer  Institute 
500  Sherbourne  Street 
Toronto,  Ontario  M4X 1K9 
CANADA 
Telephone:  (416)  924-0671 

Christine  Corriveau,  M.D. 

Department  of  Ophthalmology 

Royal  Victoria  Hospital 

687  Pine  Avenue  West 

Montreal,  Quebec  H3A 1  Al 

CANADA 

Telephone:  (514)  843-1625 

Peter  Fitzpatrick,  M.B.,  B.S. 

Nova  Scotia  Eye  Center 

Halifax  Infirmary 

1335  Queen  Street 

Halifax,  Nova  Scotia  B3J  2H6 

CANADA 

Telephone:  (902)  428-2839 

RESOURCE  CENTERS 

Chairman's  Office 

Stuart  L.  Fine,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

601  North  Broadway 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-3648 

Coordinating  Center 

Barbara  S.  Hawkins,  M.S. 
Wilmer  Clinical  Trials  and  Biometry 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  9th  Floor 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-8943 
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Echography  Center 

Sandra  Frazier  Byrne 
Bascom  Palmer  Eye  Institute 
University  of  Miami  School  of  Medicine 
900  NW.  17th  Street 
Miami,  Florida  33301 
Telephone:  (305)  326-6330 

Photograph  Reading  Center 

Thomas  A.  Weingeist,  M.D.,  Ph.D. 
Department  of  Ophthalmology 
University  of  Iowa  Hospital 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-2215 

Pathology  Center 

Daniel  M.  Albert,  M.D. 
Massachusetts  Eye  and  Ear  Infirmary 
243  Charles  Street 
Boston,  Massachusetts  02114 
Telephone:  (617)  523-3418 

Radiological  Physics  Center 

William  F.  Hanson,  Ph.D. 
Department  of  Radiation  Physics 
M.D.  Anderson  Hospital 
1515  Holcombe  Boulevard 
P.O.  Box  235 
Houston,  Texas  77030 
Telephone:  (713)  792-3226 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

Matthew  D.  Davis,  M.D.,  Chairman 
University  of  Wisconsin 
Madison,  Wisconsin 


Thomas  E.  Davis,  M.D. 

Northern  California  Cancer  Center 

Belmont,  California 

James  Eltringham,  M.D.  (until  1989) 
Swedish  Hospital  Tumor  Institute 
Seattle,  Washington 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 

J.  Donald  M.  Gass,  M.D. 
Bascom  Palmer  Eye  Institute 
Miami,  Florida 

Lael  C.  Gatewood,  Ph.D. 
University  of  Minnesota 
Minneapolis,  Minnesota 
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PURPOSE 

•  To  determine  the  safety  and  efficacy  of  trans-scleral 
cryotherapy  of  the  peripheral  retina  in  certain  low 
birth  weight  infants  with  retinopathy  of  prematurity 
(ROP)  in  reducing  the  number  of  infants  who  become 
blind  from  ROP. 

•  To  study  the  natural  history  of  retinal  vascular  de- 
velopment and  ROP  in  very  low  birth  weight  infants. 

BACKGROUND 

Annually,  in  the  United  States  alone,  more  than  500 
infants  are  blinded  by  retinopathy  of  prematurity,  a 
disease  in  which  the  retinal  blood  vessels  increase  in 
number  and  branch  excessively,  sometimes  leading  to 
hemorrhage  or  scarring.  The  number  of  babies  affected 
is  increasing  as  survival  rates  for  smaller  premature 
infants  improve.  The  lower  the  birth  weight,  the 
higher  the  incidence  of  ROP. 

Over  30  years  ago,  the  National  Institutes  of  Health 
sponsored  a  clinical  trial  which  showed  that  if  prema- 
ture babies  are  given  oxygen  only  as  needed,  the  num- 
ber of  infants  who  develop  ROP  drops  dramatically. 
Subsequently,  hospitals  cut  back  on  giving  excessive 
oxygen  routinely  to  premature  babies.  But,  with  im- 
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Artist's  conception  of  how  the  interior  of  the  eye  might  appear 
during  cryotherapy.  It  shows  the  cryoprobe,  the  area  of  treat- 
ment (white  spots),  and  the  area  yet  to  be  treated. 


provements  in  neonatal  care  over  the  last  two  decades, 
more  premature  infants  with  very  low  birth-weights 
are  surviving,  and  the  incidence  of  ROP  has  increased. 
In  a  recent  NEI-supported  study,  very  low  birth  weight 
infants'  blood  oxygen  levels  were  monitored  continu- 
ously by  use  of  transcutaneous  measurements  as  long 
as  they  needed  oxygen  therapy.  The  study  showed 
that  there  is  no  statistically  significant  difference  bew- 
teen  the  rates  of  ROP  in  infants  monitored  on  continu- 
ous oxygen  theraphy  and  in  those  monitored  only 
when  they  were  receiving  oxygen  in  excess  of  40  per- 
cent. This  and  previous  studies  have  led  to  the  conclu- 
sion that  factors  other  than  oxygen  must  be  involved 
in  ROP. 


DESCRIPTION 

In  some  infants  who  develop  ROP,  the  disease  will 
spontaneously  subside,  permitting  development  of 
normal  vision.  But  others  who  progress  to  a  severe 
form  of  ROP  will  be  in  danger  of  becoming  perma- 
nently blind.  Although  the  cause  of  ROP  is  not  fully 
explained,  scientists  have  begun  to  look  for  ways  in 
which  ROP  can  be  successfully  treated,  and  to  find  the 
right  time  in  the  progression  of  the  disease  to  use  treat- 
ment. Cryotherapy,  which  destroys  the  edge  of  the  ret- 
ina through  freezing,  is  one  treatment  that  shows 
promise. 

The  multicenter  trial  of  cryotherapy  for  ROP  en- 
rolled almost  5,000  premature  infants  who  weighed  no 
more  than  1,250  grams  at  birth.  These  infants  were  at 
risk  of  developing  ROP.  While  still  in  the  intensive  care 
nursery,  infants  enrolled  in  the  study  had  their  eyes 
examined  at  intervals.  The  pupils  were  dilated  with 
eye  drops,  and  the  eyes  were  examined  by  an  ophthal- 
mologist using  a  binocular  indirect  ophthalmoscope  to 
visualize  the  developing  retina.  The  natural  history  of 
the  condition  of  each  infant's  retinas  was  thereby  re- 
corded. When  examination  disclosed  the  severe  form 
of  ROP  (threshold  ROP)  in  both  eyes,  and  the  parents 
gave  informed  consent,  one  of  the  infant's  eyes  was 
randomly  selected  to  receive  cryotherapy.  In  this  tech- 
nique, a  cryoprobe  was  used  to  freeze  and  thus  destroy 
the  outer  edge  of  the  retina,  thereby  arresting  the  de- 
velopment of  the  blood  vessels  growing  wildly  toward 
it. 
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Outcome  of  the  therapy  was  assessed  at  3  months 
and  12  months  following  randomization  by  means  of 
an  extensive  examination  that  included  fundus  pho- 
tography of  both  the  treated  and  the  control  eyes,  as 
well  as  measurement  of  visual  function  using  prefer- 
ential looking  techniques.  Such  measurements  al- 
lowed comparisons  between  fundus  photographs  and 
retinal  function.  The  trained  photograph  readers  who 
evaluated  the  pictures  from  both  eyes  were  unaware  of 
which  eyes  had  received  cryotherapy. 

PATIENT  ELIGIBILITY 

Premature  infants  of  either  sex  eligible  for  the  natural 
history  study  had  weighed  less  than  1,251  grams  at 
birth,  survived  the  first  28  days  of  life,  and  had  no 
major  ocular  or  systemic  congenital  anomalies.  Infants 
who  met  these  criteria  and  also  had  a  threshold  level 
of  ROP  (stage  3+  of  the  International  Classification  of 
Retinopathy  of  Prematurity  defined  as  five  or  more 
contiguous  or  eight  cumulative  30°  sectors  [clock 
hours]  of  stage  3  ROP  in  zone  1  or  2  in  the  presence  of 
"plus"  disease)  could  be  referred  for  examination  to 
determine  eligibility  for  entry  to  the  cryotherapy  por- 
tion of  the  trial. 

PATIENT  RECRUITMENT  STATUS 

Recruitment  began  in  January  1986  and  was  stopped 
January  22, 1988. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

The  Cryotherapy  for  Retinopathy  of  Prematurity  Co- 
operative Group  reported  preliminary  results  in  1988. 
This  study  of  the  safety  and  efficacy  of  cryotherapy  in 
treating  severe  retinopathy  of  prematurity  (ROP)  reg- 
istered 9,751  infants  with  birth  weights  less  than  1251 
grams  at  23  study  centers.  Through  a  randomization 
protocol,  291  infants  developed  a  defined  threshold 
ROP.  Cryotherapy  was  performed  in  half  of  the  eyes. 
Twelve  months  after  randomization,  the  results  of 
masked  grading  of  fundus  photographs  of  the  poste- 
rior pole  indicated  an  unfavorable  outcome  in  25.7  per- 
cent of  the  eyes  that  had  received  cryotherapy  and  in 
47.7  percent  of  the  control  eyes.  Masked  Teller  Acuity 
Card  assessment  of  grating  acuity  indicated  an  unfa- 
vorable functional  outcome  in  35  percent  of  the  treated 
eyes,  compared  with  56.3  percent  of  the  control  eyes. 
These  results  indicate  that  cryotherapy  reduces  the 
risk  of  unfavorable  retinal  and  functional  outcome  from 
threshold  ROP. 

Although  the  surgery  was  stressful,  no  major  com- 
plications occurred  during  or  following  treatment. 
Physician  diagnoses  and  the  unbiased  photograph 


gradings  were  statistically  similar.  These  data  support 
the  efficacy  of  cryotherapy  in  reducing  by  approxi- 
mately one-half  the  risk  of  unfavorable  retinal  out- 
come from  threshold  ROP. 

There  are,  as  yet,  insufficient  long-term  data  to  per- 
mit a  firm  recommendation  to  apply  cryotherapy  rou- 
tinely to  both  eyes  of  a  patient  with  bilateral  threshold 
ROP,  to  apply  cryotherapy  in  any  different  pattern 
than  that  used  in  this  trial,  or  to  apply  it  to  patients 
with  less  severe  disease.  The  possible  exception  is  that 
cryotherapy  may  be  considered  for  both  eyes  when- 
ever stage  3+  retinopathy  of  prematurity  involves  the 
posterior  retina  (zone  1)  of  both  eyes. 

All  study  patients,  including  those  not  randomized 
into  the  cryotherapy  trial,  were  followed  through  their 
12-month  examinations.  (More  than  4,000  of  these 
"natural  history"  infants  were  studied.)  These  Phase  I 
data  are  currently  being  analyzed. 

Long-term  followup  (Phase  II)  is  under  way.  A  se- 
lected cohort  of  patients  is  being  examined  annually  to 
evaluate  both  retinal  structure  and  visual  function. 
This  cohort  includes  all  257  surviving  randomized  pa- 
tients and  1,192  "natural  history"  patients.  The  pa- 
tients will  be  followed  until  they  reach  the  age  of  5 1/2 
years.  At  the  5  l /2-year  examination,  a  Snellen  visual 
acuity  test  will  be  assessed  for  all  study  patients. 

The  followup  information  will  allow  physicians  to 
answer  three  specific  questions: 

(1)  Are  there  long-term  structural  or  functional  ocu- 
lar sequelae  in  eyes  treated  with  cryotherapy  that 
would  require  reevaluation  of  the  risk/benefit  ratio  of 
recommending  cryotherapy? 

(2)  Do  long-term  data  on  structural  and  functional 
sequelae  in  untreated  eyes  with  ROP  indicate  that  the 
threshold  for  treatment  should  be  reconsidered? 

(3)  Is  the  incidence  of  structural  or  functional  ocular 
abnormalities  any  different  in  infants  with  mild  ROP 
than  in  infants  with  no  ROP? 
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3181  SW.  Sam  Jackson  Park  Road 
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PURPOSE 

•  To  evaluate  the  effectiveness  of  both  argon  laser 
photocoagulation  and  aspirin  therapy  in  delaying  or 
preventing  progression  of  early  diabetic  retinopathy  to 
more  severe  stages  of  visual  loss  and  blindness. 

•  To  help  determine  the  best  time  to  initiate  photoco- 
agulation treatment  in  diabetic  retinopathy. 

•  To  monitor  closely  the  effects  of  diabetes  mellitus 
and  of  photocoagulation  on  visual  function. 

•  To  produce  natural  history  data  that  can  be  used  to 
identify  risk  factors  and  test  etiologic  hypotheses  in 
diabetic  retinopathy. 

BACKGROUND 

The  ETDRS,  which  began  in  1979,  is  a  multicenter,  ran- 
domized clinical  trial  designed  to  evaluate  argon  laser 
photocoagulation  and  aspirin  treatment  in  the  man- 
agement of  patients  with  nonproliferative  or  early  pro- 
liferative diabetic  retinopathy.  Approximately  3,700 
patients  were  recruited  to  be  followed  for  a  minimum 


NEI  photo 

Argon  laser  treatment  may  now  be  considered  for  patients 
with,  diabetic  macular  edema. 


of  4  years  to  provide  long-term  information  on  the 
risks  and  benefits  of  the  treatments  under  study. 


DESCRIPTION 

The  eligibility  criteria  for  the  ETDRS  were  designed  to 
include  a  broad  range  of  macular  edema  severity,  from 
a  few  small  hard  exudates  within  1  disc  diameter  of  the 
fovea  with  normal  visual  acuity  to  extensive  cystoid 
spaces  with  a  visual  acuity  of  20/200.  Each  study  pa- 
tient had  one  eye  randomly  assigned  to  immediate 
photocoagulation  and  the  other  eye  to  deferral  of 
photocoagulation  until  high-risk  proliferative  retinop- 
athy developed.  During  followup,  additional  photoco- 
agulation was  allowed  for  any  degree  of  macular 
edema  within  the  eligibility  range  but  was  required 
only  for  edema  involving  or  threatening  the  center  of 
the  macula.  The  term  "clinically  significant  macular 
edema"  was  coined  to  designate  this  level  of  severity. 
The  trial  use  of  aspirin  therapy  was  based  on  clinical 
observation  and  aspirin's  possible  mechanisms  of  ac- 
tion. Previous  observations  of  diabetic  patients  who 
were  taking  large  doses  of  aspirin  for  rheumatoid  ar- 
thritis showed  that  the  prevalence  of  retinopathy  in 
this  group  was  lower  than  what  would  be  expected  in 
the  diabetic  population  at  large.  Evidence  suggested 
that  diabetics  have  altered  platelet  aggregation  and 
disaggregation,  which  may  contribute  to  the  capillary 
closure  seen  in  retinopathy.  This  abnormality  is  re- 
versed by  aspirin  in  vitro.  However,  because  of 
aspirin's  other  possible  mechanisms  of  action  and  its 
well-known  side  effects,  such  as  allergic,  idiosyncratic, 
and  intolerance  reactions,  the  use  of  this  therapy  in  the 
ETDRS  is  being  carefully  controlled  and  monitored. 

PATIENT  ELIGIBILITY 

Men  and  women  between  the  ages  of  18  and  70  years 
with  moderate  or  severe  nonproliferative  diabetic  ret- 
inopathy or  mild  proliferative  retinopathy,  with  no 
previous  photocoagulation  treatment  and  visual  acu- 
ity of  20/40  or  better  (20/200  or  better  if  macular 
edema  is  present),  were  eligible  for  this  study. 

PATIENT  RECRUITMENT 

Recruitment  began  in  December  1979  and  was  com- 
pleted in  July  1985.  The  3,711  patients  accepted  for  the 
study  were  followed  through  1989. 
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CURRENT  STATUS  OF  STUDY 

Completed. 

RESULTS 

The  first  report  from  the  ETDRS,  published  in  1985, 
dealt  with  the  effectiveness  of  photocoagulation  in  the 
treatment  of  diabetic  macular  edema.  It  concluded  that 
focal  photocoagulation  of  clinically  significant  dia- 
betic macular  edema  substantially  reduces  the  risk  of 
visual  loss.  Focal  treatment  also  increases  the  patient's 
chance  of  visual  improvement,  decreases  the  fre- 
quency of  persistent  macular  edema,  and  causes  only 
minor  visual  field  losses.  The  beneficial  effects  of  pho- 
tocoagulation treatment  demonstrated  in  this  trial  sug- 
gest that  all  eyes  with  clinically  significant  diabetic 
macular  edema  should  be  considered  for  focal  photo- 
coagulation. 

The  next  three  ETDRS  reports  specifically  define 
clinically  significant  macular  edema,  describe  treat- 
able lesions  in  eyes  with  clinically  significant  macular 
edema,  detail  the  treatment  techniques  used  in  the 
study,  and  provide  clinical  guidelines  for  the  manage- 
ment of  patients  with  diabetic  macular  edema. 

In  1989  additional  findings  demonstrated  that  early 
photocoagulation,  compared  with  deferral  of  photoco- 
agulation, was  associated  with  a  small  reduction  in  the 
incidence  of  severe  visual  loss  (visual  acuity  less  than 
5/200  at  two  consecutive  visits).  Five-year  rates  were 
low  in  both  the  early  treatment  and  deferral  groups 
(2.6  percent  and  3.7  percent,  respectively).  Provided 
careful  followup  can  be  maintained,  scatter  photoco- 
agulation is  not  recommended  for  eyes  with  mild  or 
moderate  nonproliferative  diabetic  retinopathy.  When 
retinopathy  is  more  severe,  scatter  photocoagulation 
should  be  considered  and  usually  should  not  be  de- 
layed if  the  eye  has  reached  the  high-risk  proliferative 
stage. 

Aspirin  treatment  used  in  the  ETDRS  neither  pre- 
vented the  development  of  high-risk  proliferative  reti- 
nopathy nor  increased  the  risk  of  vitreous 
hemorrhage.  Aspirin  treatment  did  not  affect  vision  in 
any  way.  These  results  indicate  no  reason  for  people  to 
avoid  taking  aspirin  when  it  is  needed  for  treatment  of 
other  medical  problems. 

PUBLICATIONS 

ETDRS  Research  Group:  Photocoagulation  for  diabetic 
macular  edema.  Early  Treatment  Diabetic  Retinopathy 
Study  Report  Number  1.  Arch  Ophthalmol  103:1796, 
1985. 

ETDRS  Research  Group:  Treatment  techniques  and 
clinical  guidelines  for  photocoagulation  of  diabetic 
macular  edema.  Early  Treatment  Diabetic  Retinopathy 
Study  Report  Number  2.  Ophthalmology  94:761-774, 
1987. 


ETDRS  Research  Group:  Techniques  for  scatter  and 
local  photocoagulation  treatment  of  diabetic  retinopa- 
thy Early  Treatment  Diabetic  Retinopathy  Study  Re- 
port Number  3.  Int  Ophthalmol  Clin  27:254-264, 1987. 

ETDRS  Research  Group:  Photocoagulation  for  diabetic 
macular  edema:  Early  Treatment  Diabetic  Retinopathy 
Study  Report  Number  4.  Int  Ophthalmol  Clin  27:265- 
272, 1987. 


CLINICAL  CENTERS 

California 

Stanley  M.  Kopelow,  M.D. 
Jules  Stein  Eye  Institute 
Center  for  Health  Sciences 
School  of  Medicine 
University  of  California 
Los  Angeles,  California  90024 
Telephone:  (213)  206-6093 

Hunter  L.  Little,  M.D. 

Zweng  Memorial  Retinal  Research  Foundation 

1225  Crane  Street 

Menlo  Park,  California  94025 

Telephone:  (415)  323-0231 

Everett  Ai,  M.D. 

Department  of  Ophthalmology 

Pacific  Medical  Center 

2340  Clay  Street 

San  Francisco,  California  94115 

Telephone:  (415)  463-4321 

Florida 

Harry  Flynn,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

Miami,  Florida  33136 

Telephone:  (305)  326-6118 

Illinois 

Norman  Blair,  M.D. 
Department  of  Ophthalmology 
Abraham  Lincoln  School  of  Medicine 
University  of  Illinois 
1855  West  Taylor  Street 
Chicago,  Illinois  60612 
Telephone:  (312)  996-7843 

David  H.  Orth,  M.D. 
Retinal  Vascular  Service 
Ingalls  Memorial  Hospital 
1  Ingalls  Drive 
Harvey,  Illinois  60426 
Telephone:  (312)  333-2300 
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Louisiana 

Rudolph  M.  Franklin,  M.D. 

LSU  Eye  Center 

Louisiana  State  University  Medical  Center 

136  South  Roman  Street 

New  Orleans,  Louisiana  70112 

Telephone:  (504)  568-6766 

Maryland 

Robert  P.  Murphy,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  215 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2840 

Massachusetts 

Lloyd  M.  Aiello,  M.D. 
William  P.  Beetham  Eye 

Research  and  Treatment  Unit 
Joslin  Diabetes  Center 
One  Joslin  Place 
Boston,  Massachusetts  02215 
Telephone:  (617)  732-2559 

Sheldon  M.  Buzney,  M.D. 

Eye  Research  Institute  of  Retina  Foundation 

Retina  Associates 

100  Charles  River  Plaza 

Boston,  Massachusetts  02114 

Telephone:  (617)  523-7810 

Michigan 

Robert  N.  Frank,  M.D. 

Kresge  Eye  Institute 

Wayne  State  University  School  of  Medicine 

4717  St.  Antoine 

Detroit,  Michigan  48201 

Telephone:  (313)  577-1320 

Raymond  R.  Margherio,  M.D. 
Associated  Retinal  Consultants 
3535  West  13  Mile  Road,  Suite  507 
Royal  Oak,  Michigan  48072 
Telephone:  (313)  288-2280 

Minnesota 

William  H.  Knobloch,  M.D. 
Department  of  Ophthalmology 
University  of  Minnesota 
Mayo  Memorial  Building 
Box  493 

Minneapolis,  Minnesota  55455 
Telephone:  (612)  373-8425 


New  York 

Aaron  Kassoff,  M.D. 

Department  of  Ophthalmology 

Albany  Medical  College  of  Union  University 

47  New  Scotland  Avenue 

Albany,  New  York  12208 

Telephone:  (518)  445-5246 

Oregon 

Michael  L.  Klein,  M.D. 
Department  of  Ophthalmology 
Oregon  Health  Sciences  University 
3181  SW.  Sam  Jackson  Park  Road 
Portland,  Oregon  97210 
Telephone:  (503)  225-7891 

Pennsylvania 

William  Tasman,  M.D. 
William  Benson,  M.D. 
Retina  Service 
Wills  Eye  Hospital 
Ninth  and  Walnut  Streets 
Philadelphia,  Pennsylvania  19107 
Telephone:  (215)  233-4300 

Puerto  Rico 

Jose  Berrocal,  M.D. 

Department  of  Ophthalmology 

University  of  Puerto  Rico  School  of  Medicine 

Room  A904,  GPO  Box  5067 

San  Juan,  Puerto  Rico  00936 

Telephone:  (809)  725-9315 

Texas 

Charles  A.  Garcia,  M.D. 

Hermann  Eye  Center 

University  of  Texas  Medical  School,  Houston 

1203  Ross  Sterling 

Houston,  Texas  77030 

Telephone:  (713)  792-7677 

Utah 

F.  Tempel  Riekhof,  M.D. 
Holy  Cross  Hospital 
1045  East  First  Street  South 
Salt  Lake  City,  Utah  84102 
Telephone:  (801)  532-7406 

Washington 

James  L.  Kinyoun,  M.D. 

Department  of  Ophthalmology 

University  of  Washington  School  of  Medicine 

Seattle,  Washington  98195 

Telephone:  (206)543-2599 
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Wisconsin 

George  H.  Bresnick,  M.D. 
Frank  L.  Myers,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin-Madison 
Clinical  Science  Center 
600  Highland  Avenue,  F4/334 
Madison,  Wisconsin  53792 
Telephone:  (608)  263-7169 

Thomas  Burton,  M.D. 

Eye  Institute 

Medical  College  of  Wisconsin 

Milwaukee  County  Medical  Complex 

8700  West  Wisconsin  Avenue 

Milwaukee,  Wisconsin  53226 

Telephone:  (414)  257-8969 

RESOURCE  CENTERS 

Co-Chairmen's  Offices 

Lloyd  M.  Aiello,  M.D. 
William  P.  Beetham  Eye 

Research  and  Treatment  Unit 
Joslin  Diabetes  Center 
One  Joslin  Place 
Boston,  Massachusetts 
Telephone:  (617)  732-2520 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-6583 

Central  Laboratory 

Dayton  T.  Miller,  Ph.D. 
Centers  for  Disease  Control 
1600  Clifton  Road,  NE. 
Atlanta,  Georgia  30333 
Telephone:  (404)  452-4026 

Coordinating  Center 

Genell  L.  Knatterud,  Ph.D. 
Maryland  Medical  Research  Institute 
600  Wyndhurst  Avenue 
Baltimore,  Maryland  21210 
Telephone:  (301)  435-8139 

Drug  Distribution  Center 

Thomas  Miller,  Director 
HSA  Supply  Service  Center 
U.S.  Public  Health  Service 
Perry  Point,  Maryland  21902 
Telephone:  (301)  642-2244 


ECG  Coding  Center 

Ronald  Prineas,  M.D. 
Division  of  Epidemiology 
University  of  Minnesota 
School  of  Public  Health 
Stadium  Gate  27 
611  Beacon  Street,  SE. 
Minneapolis,  Minnesota  55455 
Telephone:  (612)  624-6577 

Fundus  Photograph  Reading  Center 

Matthew  D.  Davis,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin 
610  North  Walnut  Street,  Room  417 
Madison,  Wisconsin  53705-0240 
Telephone:  (608)  263-6071 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

Lloyd  M.  Aiello,  M.D. 
Joslin  Diabetes  Center 
Boston,  Massachusetts 

Peter  Armitage,  Ph.D. 
University  of  Oxford 
Oxford,  England 

John  Colwell,  M.D. 

Medical  University  of  South  Carolina 

Charleston,  South  Carolina 

Brian  Conway,  M.D. 
University  of  Virginia 
Charlottesville,  Virginia 

Matthew  D.  Davis,  M.D. 
University  of  Wisconsin 
Madison,  Wisconsin 

Genell  L.  Knatterud,  Ph.D. 
Maryland  Medical  Research  Institute 
Baltimore,  Maryland 

Robert  Machemer,  M.D. 
Duke  University  Eye  Center 
Durham,  North  Carolina 

Dayton  T.  Miller,  Ph.D. 
Centers  for  Disease  Control 
Atlanta,  Georgia 

Thaddeus  E.  Prout,  M.D. 
Greater  Baltimore  Medical  Center 
Baltimore,  Maryland 
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Lawrence  I.  Rand,  M.D.  Marian  Fisher,  Ph.D. 

Joslin  Diabetes  Center  Maryland  Medical  Research  Institute 

Boston,  Massachusetts  Baltimore,  Maryland 

Colin  White,  Ph.D.  Sr^i^T^'  F^' 

Yale  School  of  Medicine  National  Eye  Institute 

New  Haven,  Connecticut  Bethesda,  Maryland 

Daniel  G.  Seigel,  Sc.D. 
Ex  Officio  Members  National  Eye  Institute 

Bethesda,  Maryland 
Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Endophthalmitis  Vitrectomy  Study  (EVS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Bernard  H.  Doft,  M.D. 

15  Clinical  Centers 
2  Resource  Centers 


PURPOSE 

•  To  determine  the  role  of  initial  pars  plana  vitrec- 
tomy in  the  management  of  postoperative  bacterial 
endophthalmitis. 

•  To  determine  the  role  of  intravenous  antibiotics  in 
the  management  of  bacterial  endophthalmitis. 

•  To  determine  which  factors,  other  than  treatment, 
are  predictors  of  outcome  in  postoperative  bacterial 
endophthalmitis. 

BACKGROUND 

Endophthalmitis  is  a  serious  ocular  infection  that  can 
result  in  blindness.  Approximately  70  percent  of  cases 
occur  as  a  direct  complication  of  intraocular  surgery. 
Current  management  requires  culture  of  intraocular 
contents  and  intravitreal  antibiotic  administration. 
Vitrectomy  surgery  may  be  beneficial  in  the  manage- 
ment of  endophthalmitis  by  removing  infecting  organ- 
isms and  their  toxins  and  has  been  shown  to  be  of 
value  in  various  animal  models  of  endopthalmitis. 
However,  human  studies  have  not  shown  an  advan- 
tage to  vitrectomy  with  intraocular  antibiotics  com- 
pared to  intraocular  antibiotics  alone. 

In  all  large  comparison  studies  to  date,  eyes  with  the 
worst  initial  presentations  were  those  selected  for 
vitrectomy.  Because  of  the  selection  bias  involved  in 
determining  which  cases  received  vitrectomy,  existing 
clinical  information  on  the  efficacy  of  the  procedure  for 


Courtesy  of  Endophthalmitis  Vitrectomy  Study 

Hypopyon  in  post-cataract  extraction  endophalmitis. 


treating  endophthalmitis  is  inconclusive.  Determining 
the  role  of  initial  vitrectomy  and  whether  certain  sub- 
groups of  patients  may  benefit,  will  help  the  clinician 
in  the  management  of  endophthalmitis. 

In  addition,  although  systemic  antibiotics  histori- 
cally have  been  used  in  the  management  of 
endophthalmitis,  there  has  been  little  evidence  to  sup- 
port their  efficacy,  but  many  reports  of  toxic  systemic 
effects.  In  view  of  this,  the  role  of  systemic  antibiotics 
will  be  assessed  in  the  management  of  endophthal  - 
mitis. 


DESCRIPTION 

Endophthalmitis  Vitrectomy  Study  (EVS)  patients  are 
randomized  to  one  of  two  standard  treatment  strate- 
gies for  the  management  of  bacterial  endophthalmitis. 
Eyes  receive  either  (1)  initial  pars  plana  vitrectomy 
with  intravitreal  antibiotics,  followed  by  retap  and 
reinjection  at  36-60  hours  for  eyes  doing  poorly  as  de- 
fined in  the  study,  or  (2)  initial  anterior  chamber  and 
vitreous  tap/biopsy  with  injection  of  intravitreal  anti- 
biotics, followed  by  vitrectomy  and  reinjection  at  36-60 
hours  in  eyes  doing  poorly.  In  addition,  all  eyes  are 
randomized  to  either  treatment  or  no  treatment  with 
intravenous  antibiotics. 

Study  end  points  are  visual  acuity  and  clarity  of 
ocular  media,  the  latter  assessed  both  clinically  and 
photographically.  Each  patient's  initial  end  point  as- 
sessment occurs  at  3  months,  after  which  procedures 
to  improve  vision,  such  as  late  vitrectomy  for  non- 
clearing  ocular  media,  may  be  performed.  The  final 
outcome  assessment  occurs  at  9  months.  Multiple  cen- 
ters are  cooperating  by  enrolling  420  eyes  during  a 
proposed  42-month  recruitment  period. 

PATIENT  ELIGIBILITY 

Men  and  women  are  eligible  for  entry  into  the  EVS  if 
they  have  clinical  signs  and  symptoms  of  bacterial 
endophthalmitis  in  an  eye  that  has  had  cataract  sur- 
gery or  lens  implantation  within  6  weeks  of  onset  of 
infection.  The  involved  eye  must  have  either 
hypopyon  or  enough  clouding  of  anterior  chamber  or 
vitreous  media  to  obscure  clear  visualization  of  sec- 
ond-order arterioles,  a  cornea  and  anterior  chamber  in 
the  involved  eye  clear  enough  to  visualize  some  part 
of  the  iris,  and  a  cornea  clear  enough  to  allow  the  pos- 
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sibility  of  pars  plana  vitrectomy.  The  eyes  should  also 
have  a  visual  acuity  of  20/50  or  worse  and  light  per- 
ception or  better. 

Patients  are  ineligible  when  the  involved  eye  is 
known  at  the  time  of  study  entry  to  have  had  any 
preexisting  eye  disease  that  limited  best-corrected  vi- 
sual acuity  to  20/100  or  worse  prior  to  development  of 
cataract,  any  intraocular  surgery  prior  to  presentation, 
(except  for  cataract  extraction  or  lens  implantation), 
treatment  for  endophthalmitis  prior  to  presenting  at 
the  study  center,  or  any  ocular  or  systemic  condition 
preventing  randomization  to  any  of  the  study  groups. 

PATIENT  RECRUITMENT  STATUS 

Recruitment  began  in  February  1990. 

CURRENT  STATUS  OF  THE  STUDY 

Ongoing. 


Georgia 

Michael  Lambert,  M.D. 
Emory  Eye  Center 
Emory  University 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  248-5813 
Fax:  (404)  248-5128 

Illinois 

Kirk  H.  Packo,  M.D. 

Illinois  Retina  Association  Service  Corporation 

71  West  156th  Street,  Suite  400 

Harvey,  Illinois  60426 

Telephone:  (708)  596-8710 

Fax:  (703)  596-9820 

Massachusetts 


RESULTS 

None. 

CLINICAL  CENTERS 

California 

Richard  R.  Ober,  M.D. 
Department  of  Ophthalmology 
University  of  Southern  California 
1355  San  Pablo  Street-DOH  406 
Los  Angeles,  California  90033 
Telephone:  (213)  342-6450 
Fax:  (213)  342-6440 

Florida 

Michael  V.  Antworth,  M.D. 
617  Lakeview  Road,  Suite  B 
Clearwater,  Florida  34616 
Telephone:  (813)  443-4225 
Fax:  (813)  876-0960 

Mark  E.  Hammer,  M.D. 
Family  Medical  Arts  Center 
2655  Swann  Avenue,  Suite  100 
Tampa,  Florida  33609 
Telephone:  (813)  875-6373 
Fax:  (813)  876-0960 

Scott  E.  Pautler,  M.D. 
Tampa  Bay  Vitreo-Retinal  Associates 
4600  North  Habana,  Suite  3 
Tampa,  Horida  33614 
Telephone:  (813)  879-5795 

P.  Reed  Pavan,  M.D. 

The  USF  Eye  Institute 

University  of  South  Horida 

13131  Magnolia  Drive 

Tampa,  Horida  33612-9400 

Telephone:  (813)  979-7500  or  979-7526 

Fax:  (813)  979-7514 


Carmen  A.  Puliafito,  M.D. 

Massachusetts  Eye  and  Ear  Infirmary 

243  Charles  Street 

Boston,  Massachusetts  02114 

Telephone:  (617)  573-3438 

Fax:  (617)  523-1909 

Michigan 

Raymond  R.  Margherio,  M.D. 
Beaumont  Medical  Building,  Suite  507 
3535  West  13  Mile  Road 
Royal  Oak,  Michigan  48073 
Telephone:  (313)  288-2280 
Fax:  (313)  288-5644 

Andrew  K.  Vine,  M.D. 
Kellogg  Eye  Center 
University  of  Michigan 
1000  Wall  Street 
Ann  Arbor,  Michigan  48105 
Telephone:  (313)  763-0482 
Fax:  (313)  936-7236 

Minnesota 

Herbert  L.  Cantrill,  M.D. 

6363  France  Avenue  South,  Suite  570 

Edina,  Minnesota  55435 

Telephone:  (612)  929-1131 

Fax:  (612)  929-8873 

Edwin  H.  Ryan,  M.D. 
Department  of  Ophthalmology 
University  of  Minnesota 
UMHC,  Room  9-240  PWB 
516  Delaware  Street,  SE. 
Box  493 

Minneapolis,  Minnesota  55455 
Telephone:  (612)  625-4400 
Fax:  (612)  626-3119 
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Ohio 

Thomas  A.  Rice,  M.D. 
Retina  Associates  of  Cleveland 
26900  Cedar  Road,  Suite  303 
Beachwood,  Ohio  44122 
Telephone:  (216)  831-5700 
Fax:  (216)  831-1959 

Pennsylvania 

Bernard  H.  Doft,  M.D. 
Retina  Vitreous  Consultants 
3501  Forbes  Avenue 
Pittsburgh,  Pennsylvania  15213 
Telephone:  (412)  683-5300 
Fax:  (412)  621-4833 

Wisconsin 

Dennis  P.  Han,  M.D. 

Medical  College  of  Wisconsin  Eye  Institute 

Milwaukee  County  Medical  Complex 

8700  West  Wisconsin  Avenue 

Milwaukee,  Wisconsin  53226 

Telephone:  (414)  257-5341 

Fax:  (414)  257-7353 

RESOURCE  CENTERS 

Chairman's  Office 

Bernard  H.  Doft,  M.D. 
Retina  Vitreous  Consultants 
3501  Forbes  Avenue 
Pittsburgh,  Pennsylvania  15213 
Telephone:  (412)  683-5300 
Fax:  (412)  621-4833 

Coordinating  Center 

Sheryl  F.  Kelsey,  Ph.D. 
Department  of  Epidemiology 
University  of  Pittsburgh 
Parran  Hall,  Room  127 
130  DeSoto  Street 
Pittsburgh,  Pennsylvania  15261 
Telephone:  (412)  624-5157 
Fax:  (412)  624-3775 

Fundus  Photograph  Reading  Center 

Matthew  D.  Davis,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin 
WARF  Building,  Room  417 
610  North  Walnut 
Madison,  Wisconsin  53705 
Telephone:  (608)  263-6071 
Fax:  (608)  263-0525 


NEI  Representatives 

Richard  L.  Mowery,  Ph.D. 
Donald  Everett,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 
Fax:(301)402-0528 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

Kathryn  Davis,  Ph.D.  (Chair) 
University  of  Washington 
Seattle,  Washington 

Preston  Covey,  Ph.D. 
Carnegie  Mellon  University 
Pittsburgh,  Pennsylvania 

Andrew  Packer,  M.D. 
Consulting  Ophthalmology 
Hartford,  Connecticut 

Stanley  Azen,  Ph.D. 

University  of  Southern  California 

Los  Angeles,  California 

Brooks  McCuen,  M.D. 
Duke  University  Eye  Center 
Durham,  North  Carolina 

Jeffrey  Robin,  M.D. 
University  of  Illinois 
Chicago,  Illinois 
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Krypton-Argon  Regression  of  Neovascularization  Study  (KARNS) 


STUDY  CO-CHAIRMEN: 
INSTITUTIONS: 


Frederick  L.  Ferris  III,  M.D.,  and  Lawrence  J.  Singerman,  M.D. 

32  Clinical  Centers 
2  Resource  Centers 


PURPOSE 

•  To  evaluate  whether  krypton  laser  treatment  is  as 
effective  at  causing  regression  of  diabetic  disc 
neovascularization  as  treatment  with  the  argon  laser 
when  they  are  both  used  with  identical  panretinal  pho- 
tocoagulation patterns. 

•  To  assess  the  vision  of  study  patients. 

•  To  test  the  feasibility  of  a  prototype  NEI-sponsored 
multicenter  clinical  trial  in  which  participating  clinics 
are  not  financially  reimbursed,  and  both  the  Coordi- 
nating and  Fundus  Photograph  Reading  Center  func- 
tions are  carried  out  by  staff  of  the  NEI  Biometry  and 
Epidemiology  Program. 

BACKGROUND 

The  Krypton- Argon  Regression  of  Neovascularization 
Study  (KARNS)  is  a  randomized  clinical  trial  designed 
to  compare  the  effectiveness  of  argon  and  krypton 
laser  photocoagulation  in  causing  the  regression  of 
preexisting  neovascularization  on  the  disc  in  diabetic 
retinopathy.  The  main  theoretical  advantage  for  the 
krypton  laser  in  the  treatment  of  diabetic  retinopathy 
is  that  the  red  laser  beam  penetrates  blood  and  may  be 
more  effective  in  making  burns  in  the  pigment  epithe- 
lium in  eyes  with  vitreous  hemorrhage. 


Courtesy  of  Harry  Flynrt,  University  of  Miami  School  of  Medicine 

Neovascularization  of  the  optic  nerve  and  argon  laser  photo- 
coagulation. 


The  burns  produced  by  the  krypton  laser  in  the  ret- 
ina are  different  from  those  produced  by  the  argon 
laser.  Specifically,  the  burns  from  the  krypton  laser  do 
not  involve  the  inner  retina.  Also,  in  using  the  krypton 
laser  the  nerve  fiber  layer  near  the  macula  is  spared.  In 
contrast,  nerve  fiber  layer  burns  are  common  with  the 
argon  laser.  Pigment  epithelium  and  outer  segments 
are  usually  destroyed  by  both  krypton  and  argon  pho- 
tocoagulation, but  there  is  no  uptake  of  energy  by  the 
vascular  tissues  within  the  retina  when  krypton  pho- 
tocoagulation is  used.  Further,  krypton  treatment  is 
more  effective  in  penetrating  brunescent  nuclear  scle- 
rosis of  the  lens  and  can  be  used  to  treat  some  diabetic 
eyes  with  this  condition  that  are  untreatable  with  the 
argon  laser. 

DESCRIPTION 

The  recruitment  goal  of  this  study  was  1,000  patients, 
each  followed  for  1  year.  Each  patient  has  an  eye  ran- 
domized to  either  krypton  panretinal  photocoagula- 
tion or  argon  panretinal  photocoagulation.  But,  if  the 
other  eye  becomes  eligible,  it  can  be  randomized  to  the 
study  at  the  discretion  of  the  treating  ophthalmologist. 
In  this  situation,  both  eyes  could  be  assigned  to  the 
same  treatment.  For  patients  with  two  eligible  eyes, 
one  eye  is  treated  with  krypton  and  the  other  with 
argon  panretinal  photocoagulation.  In  this  situation, 
the  right  eye  is  randomly  assigned  to  either  argon  or 
krypton  and  the  left  eye  receives  the  alternate  treat- 
ment. Fundus  photographs  are  taken  of  the  disc  and 
macula  prior  to  treatment  and  during  the  3-month  and 
1-year  followup  visits. 

The  pilot  study  of  KARNS  affirms  the  benefits  of 
argon  laser  photocoagulation  in  the  treatment  of  pro- 
liferative diabetic  retinopathy,  as  demonstrated  in  the 
NEI-supported  Diabetic  Retinopathy  Study  conducted 
a  decade  ago  (see  publication  list).  The  KARNS  study 
will  help  to  determine  whether  use  of  the  krypton  laser 
can  be  as  effective  as  the  argon  laser  in  causing  regres- 
sion of  diabetic  neovascularization,  but  with  fewer 
side  effects  such  as  smaller  loss  of  central  visual  acuity. 

PATIENT  ELIGIBILITY 

Eligible  are  men  and  women  between  the  ages  of  18 
and  80.  They  have  neovascularization  on  the  optic 
nerve  head  (NVD)  that  is  considered  greater  than,  or 


35 


equal  to,  DRS  Standard  Photograph  10  A  in  the  opinion 
of  the  examining  ophthalmologist.  NVD  is  defined  as 
new  vessels  on  the  surface  of  the  retina  or  further  for- 
ward in  the  vitreous  cavity  over  the  disc  or  within  1 
disc  diameter  of  the  disc  in  any  direction. 

Patients  must  have  ocular  media  of  sufficient  clarity 
that  fundus  photographs  can  be  taken  to  allow  the 
extent  of  neovascularization  on  the  optic  nerve  head  to 
be  assessed.  (If  vitreous  hemorrhage  or  other  media 
opacity  prevents  adequate  visualization  of  the 
neovascularization,  it  will  greatly  impair  the  ability  to 
assess  the  effect  of  photocoagulation.)  Another  re- 
quirement for  patient  eligibility  is  the  presence  of  an 
area  of  at  least  three  quadrants  of  retina  in  which  full 
argon  or  krypton  laser  panretinal  photocoagulation 
can  be  placed  (i.e.,  vitreous  hemorrhage  and/or  trac- 
tion retinal  detachment  that  interferes  with  treatment 
should  be  less  than  one  quadrant  in  extent). 

PATIENT  RECRUITMENT 

Recruitment  began  in  January  1984  and  was  com- 
pleted in  May  1990. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

Singerman  LJ,  Ferris  FL,  Passloff  RW:  Red  krypton 
laser  (RKL)  versus  blue-green  argon  laser  (BGAL) 
treatment  of  proliferative  diabetic  retinopathy  (PDR) 
with  neovascularization  of  the  disc  (NVD).  Invest 
Ophthalmol  Vis  Sci  24(Suppl):172, 1983. 

Ferris  FL,  Singerman  LJ:  Inexpensive  collaborative 
research.  Invest  Ophthalmol  Vis  Sci  24(Suppl):171, 
1983. 

CLINICAL  CENTERS 

California 

Matthew  Farber,  M.D. 

Santa  Barbara  Medical  Foundation  Clinic 

29  West  Anapamu 

Santa  Barbara,  California  93101 

Telephone:  (805)  966-3991 

Howard  Schatz,  M.D. 
One  Daniel  Burnham  Court,  Suite  210 
San  Francisco,  California  94109 
Telephone:  (415)  441-0906 


Connecticut 

Reuven  Rudich,  M.D. 

Commerce  Park  Professional  Center 

4699  Main  Street 

Bridgeport,  Connecticut  06606 

Telephone:  (203)  374-6400 

District  of  Columbia 

Leonard  Parver,  M.D. 
1145  19th  Street,  NW.,  Suite  607 
Washington,  D.C.  20036 
Telephone:  (202)  833-1668 

Hawaii 

John  Drouilhet,  M.D. 
Straub  Clinic  and  Hospital 
888  South  King  Street 
Honolulu,  Hawaii  96813 
Telephone:  (808)  523-2311  x8437 

Illinois 

Norman  Blair,  M.D. 

Department  of  Ophthalmology 

University  of  Illinois 

1855  West  Taylor  Street 

Room  1866 

Chicago,  Illinois  60612 

Telephone:  (312)  996-7831 

David  Orth,  M.D. 
Retinal  Vascular  Service 
Ingalls  Memorial  Hospital 
1  Ingalls  Drive 
Harvey,  Illinois  60426 
Telephone:  (312)  333-2300,  x5926 

Indiana 

James  C.  Liang,  M.D. 
926  Ridge  Road 
Munster,  Indiana  46321 
Telephone:  (219)  836-4110 

Iowa 

Thomas  Weingeist,  M.D. 
University  Hospital 
University  of  Iowa 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-2215 

Louisiana 


Kurt  Gitter,  M.D. 

Touro  Infirmary 

1413  Delachaise  Street 

New  Orleans,  Louisiana  70115 

Telephone:  (504)  895-3961 
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Maryland 

Robert  P.  Murphy,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  236 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2840 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  10, 10th  Floor  Eye  Clinic 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5846 

Massachusetts 

George  Sharuk,  M.D. 
William  P.  Beetham  Eye 

Research  and  Treatment  Unit 
Joslin  Diabetes  Center 
One  Joslin  Place 
Boston,  Massachusetts  02215 
Telephone:  (617)  732-2557 

Michigan 

Patrick  L.  Murphy,  M.D. 
Associated  Retinal  Consultants,  PC. 
3535  West  13  Mile  Road,  Suite  403 
Royal  Oak,  Michigan  48072 
Telephone:  (313)  288-2280 

Joel  Miller,  M.D. 

Retina  Consultants 

29201  Telegraph  Road,  Suite  100 

Southfield,  Michigan  48034 

Telephone:  (313)  356-8610 

New  York 

Aaron  Kassoff,  M.D. 
Department  of  Ophthalmology 
Albany  Medical  College 
47  New  Scotland  Avenue 
Albany,  New  York  12208 
Telephone:  (518)  445-5246 

Peter  L.  Schwartz,  M.D. 
Department  of  Ophthalmology 
Long  Island  Jewish  Medical  Center 
New  Hyde  Park,  New  York  11042 
Telephone:  (516)  466-0390 

Lawrence  Yannuzzi,  M.D. 

Retinal  Services  Department 

Manhattan  Eye,  Ear  and  Throat  Hospital 

210  East  64  Street 

New  York,  New  York  10021 

Telephone:  (212)  838-9200  x2242 


North  Carolina 

Gregory  J.  Mincey,  M.D. 

Carolina  Eye  Associates,  PA. 

2170  Midland  Road 

Southern  Pines,  North  Carolina  28387 

Telephone:  (919)  295-2100 

Ohio 

Lawrence  J.  Singerman,  M.D. 
26900  Cedar  Road,  Suite  323 
Cleveland,  Ohio  44122 
Telephone:  (216)  831-5700 

Oklahoma 

Ronald  M.  Kingsley,  M.D. 
Dean  McGee  Eye  Institute 
608  Stanton  Young  Boulevard 
Oklahoma  City,  Oklahoma  73104 
Telephone:  (405)  271-6237 

Oregon 

Irwin  Handelman,  M.D. 

Oregon  Lions  Sight  and  Hearing  Institute 

1040  NW.  22nd  Street 

NSC,  2nd  Floor 

Portland,  Oregon  97210 

Telephone:  (503)  229-8472 

Pennsylvania 

Alexander  J.  Brucker,  M.D. 
Scheie  Eye  Institute 
University  of  Pennsylvania 
Myrin  Circle 
51  North  39th  Street 
Philadelphia,  Pennsylvania  19104 
Telephone:  (215)  662-8675 

Marc  Hoffman,  D.O 

Everett  &  Hurite  Ophthalmic  Association 
Central  Medical  Center  &  Hospital 
1200  Centre  Avenue,  5th  Floor 
Pittsburgh,  Pennsylvania  15219 
Telephone:  (412)  288-0885 

Bernard  H.  Doft,  M.D. 
Retina- Vitreous  Consultants 
Keystone  Fifth  Building 
3520  Fifth  Avenue 
Pittsburgh,  Pennsylvania  15213 
Telephone:  (412)  683-5151 

Texas 

Brian  Berger,  M.D. 
Retina  Clinic 

3705  Medical  Parkway,  #410 
Austin,  Texas  78705 
Telephone:  (512)  454-5851 
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Charles  Garcia,  M.D. 

Hermann  Eye  Center 

Univeristy  of  Texas  Medical  School 

6411  Fannin  Street 

Houston,  Texas  77030 

Telephone:  (713)  792-7677 

Utah 

Gregory  Brinton,  M.D. 
Department  of  Ophthalmology 
University  Medical  Center 
50  North  Medical  Drive 
Salt  Lake  City,  Utah  84132 
Telephone:  (801)  581-2352 

Virginia 

Brian  Conway,  M.D. 

Department  of  Ophthalmology 

University  of  Virginia  Medical  Center 

Box  475 

Charlottesville,  Virginia  22908 

Telephone:  (804)  924-5485 

West  Virginia 

Nabil  Jabbour,  M.D. 
Department  of  Ophthalmology 
West  Virginia  University  Medical  Center 
Morgantown,  West  Virginia  26506 
Telephone:  (304)  293-3757 

Wisconsin 

Suresh  R.  Chandra,  M.D. 
Department  of  Ophthalmology 
University  Station  Clinic 
2880  University  Avenue,  Room  224 
Madison,  Wisconsin  53705 
Telephone:  (608)  263-7169 

Wyoming 

Randolph  Johnston,  M.D. 
Johnston  Eye  Clinic,  Inc.,  RC. 
1805  East  19th  Street 
Cheyenne,  Wyoming  82001 
Telephone:  (307)  635-6644 

RESOURCE  CENTERS 

Co-Chairmen's  Offices 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  31,  Room  6A24 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-6583 


Lawrence  J.  Singerman,  M.D. 
Retina  Associates  of  Cleveland,  Inc. 
26900  Cedar  Road,  Suite  323 
Cleveland,  Ohio  44122 
Telephone:  (216)  831-5700 

Coordinating  Center  and 

Fundus  Photograph  Reading  Center 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

NEI  Representative 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Building  31,  Room  6A24 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-6583 


DATA  AND  SAFETY  MONITORING  COMMITTEE 

Daniel  Finkelstein,  M.D.,  Chairman 
Wilmer  Ophthalmological  Institute 
Baltimore,  Maryland 

Maureen  Maguire,  Ph.D. 

The  Johns  Hopkins  Medical  Institutions 

Baltimore,  Maryland 

Robert  B.  Nussenblatt,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Marvin  Podgor,  M.S. 
National  Eye  Institute 
Bethesda,  Maryland 

Daniel  G.  Seigel,  Sc.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Ex  Officio  Members 

Frederick  L.  Ferris  III,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Emily  Y.  Chew,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Macular  Photocoagulation  Study  (MPS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Stuart  L.  Fine,  M.D. 

15  Clinical  Centers 
2  Resource  Centers 


Macular 
Photocoagulation 


Study 


PURPOSE 

To  evaluate  laser  treatment  of  neovascular  maculo- 
pathy  through  randomized,  controlled  clinical  trials. 
The  Macular  Photocoagulation  Study  (MPS)  currently 
consists  of  three  sets  of  randomized  controlled  clinical 
trials.  Change  in  best-corrected  visual  acuity  from 
baseline  is  the  primary  outcome  for  all  MPS  trials. 
Other  measures  of  vision  are  evaluated  in  each  set  of 
trials.  The  purpose  of  each  is  described  below. 

Argon  Study:  To  determine  whether  argon  blue- 
green  laser  photocoagulation  of  leaking  abnormal 
blood  vessels  in  choroidal  neovascular  membranes 
outside  the  fovea  (200  to  2,500  microns  from  the  center 
of  the  foveal  avascular  zone  [FAZ])  is  of  benefit  in 
preventing  or  delaying  loss  of  central  vision  in  patients 
with  age-related  (senile)  macular  degeneration 
(AMD),  presumed  ocular  histoplasmosis  (POH),  and 
idiopathic  neovascular  membranes  (INVM).  A  sepa- 
rate trial  is  being  conducted  for  each  of  the  three  un- 
derlying conditions. 

Krypton  Study:  To  determine  whether  krypton  red 
laser  photocoagulation  of  choroidal  neovascular  le- 
sions within  1  to  199  microns  of  the  center  of  the  FAZ 


is  of  benefit  in  preventing  or  delaying  large  losses  of 
visual  acuity  in  patients  with  AMD,  POH,  and  INVM. 
A  separate  trial  is  being  conducted  for  each  of  the  three 
underlying  conditions. 

Foveal  Study:  To  determine  whether  laser  photoco- 
agulation is  of  benefit  in  preventing  or  delaying  fur- 
ther visual  acuity  loss  in  patients  with  new  (never 
treated)  or  recurrent  (previously  treated)  choroidal 
neovascularization  under  the  fovea.  Two  separate  tri- 
als, one  for  each  type  of  lesion,  are  under  way. 

BACKGROUND 

Age-related  macular  degeneration  is  the  leading  cause 
of  severe  visual  acuity  loss  in  the  United  States  among 
people  over  age  60.  Presumed  ocular  histoplasmosis  is 
a  leading  cause  of  visual  loss  in  young  and  middle- 
aged  persons  living  in  the  histo  belt,  an  area  that  in- 
cludes all  of  Arkansas,  Kentucky,  Missouri,  Tennessee 
and  West  Virginia,  and  major  portions  of  Alabama, 
Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Maryland, 
Mississippi,  Nebraska,  Ohio,  Oklahoma,  Texas  and 
Virginia.  Both  disorders  are  associated  with  the  forma- 
tion of  choroidal  neovascular  membranes  that  damage 


Courtesy  of  Macular  Photocoagulation  Study  Reading  Center 
Juxtafoveal  neovascular  membrane. 


Courtesy  of  Macular  Photocoagulation  Study  Reading  Center 
Subfoveal  neovascular  membrane. 
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the  macula.  Idiopathic  choroidal  neovascularization 
leads  to  acute  loss  of  central  vision  but  is  not  attributed 
to  any  known  disease  process.  In  all  three  disorders 
visual  loss  results  from  complications  of  choroidal 
neovascularization  in  the  macula. 

DESCRIPTION 

The  first  set  of  MPS  randomized  trials,  the  Argon 
Study,  focused  on  the  effectiveness  of  photocoagula- 
tion with  argon  blue-green  laser  in  eyes  with  discrete 
extrafoveal  neovascular  membranes.  The  study  inves- 
tigators began  recruiting  patients  in  1979.  It  was  esti- 
mated that  550  patients  with  AMD  and  750  with  POH 
would  be  required.  Followup  was  to  continue  for  5 
years  to  determine  whether  argon  laser  photocoagula- 
tion treatment  could  prevent  or  delay  visual  acuity 
loss  in  these  patients. 

After  the  initiation  of  the  Argon  Study,  a  new 
krypton  red  laser  became  available.  The  new  wave- 
length offered  theoretical  advantages  over  the  argon 
laser  for  treating  neovascular  membranes  inside  the 
FAZ  of  the  macula.  Availability  of  the  new  laser  led  to 
an  expansion  of  the  MPS.  The  Krypton  Study  design 
was  analogous  to  the  Argon  Study,  with  the  investiga- 
tion of  three  underlying  conditions,  except  that  lesions 
were  closer  to  the  fovea. 

The  third  set  of  MPS  clinical  trials,  the  Foveal  Study, 
was  designed  to  determine  whether  laser  photocoagu- 
lation is  effective  for  delaying  or  preventing  further 
visual  acuity  loss  in  AMD  patients  who  have  subfoveal 
new  vessels.  The  study  will  provide  information  com- 
paring argon  green  with  krypton  red  laser  treatment  of 
these  lesions.  About  350  patients  will  be  required  for 
each  part  of  the  Foveal  Study. 

PATIENT  ELIGIBILITY 

Common  Eligibility  Criteria  for  the  Argon,  Krypton 
and  Foveal  Studies:  All  men  and  women  must  be  ex- 
periencing visual  symptoms  attributable  to  the  macu- 
lar lesion,  such  as  decreased  visual  acuity  or  Amsler 
grid  distortion,  at  the  time  of  entry  into  the  study  and 
must  have  visible  hyperfluorescence  characteristic  of 
choroidal  neovascularization  on  fluorescein  angiogra- 
phy. AMD  patients  must  be  50  years  of  age  or  older 
and  have  drusen  visible  in  the  macula  of  at  least  one 
eye.  POH  patients  must  be  at  least  18  years  old  and 
must  have  at  least  one  atrophic  histo  spot  in  one  or 
both  eyes.  INVM  patients  must  be  at  least  18  years  old 
and  have  no  evidence  of  AMD,  POH,  angioid  streaks, 
high  myopia,  diabetic  retinopathy,  or  any  other  condi- 
tion that  could  be  presumed  to  be  the  cause  of  the 
neovascular  membrane. 

In  particular,  the  patient  must  have  neither  drusen 
greater  than  MPS  Standard  Photograph  No.  1.1  nor 
histo  spots  in  either  eye. 


Additional  Patient  Eligibility  Criteria  for  the 
Argon  Study:  Each  man  or  woman  should  have  a  vis- 
ible serous  detachment  of  the  sensory  retina  with  a 
diffuse  area  of  leakage,  a  choroidal  neovascular  mem- 
brane outside  the  fovea  (200-2,500  microns  from  the 
center  of  the  FAZ),  and  visual  acuity  of  20/200  or  bet- 
ter in  the  study  eye. 

Additional  Patient  Eligibility  Criteria  for  the 
Krypton  Study:  All  men  and  women  must  have  a 
neovascular  lesions  consisting  of  neovascularization, 
and  possibly  blood  and /or  pigment,  that  extends  as 
close  as  1  to  99  microns  from  the  center  of  the  FAZ. 
Visual  acuity  of  the  study  eye  must  be  20/400  or  better. 

Additional  Patient  Eligibility  Criteria  for  the  Fo- 
veal Study:  Only  AMD  men  and  women  currently  are 
eligible  for  this  study.  Fluorescein  angiography  of  each 
must  show  evidence  of  a  leaking  choroidal  neovascu- 
lar membrane,  some  part  of  which  extends  under  the 
center  of  the  FAZ,  or  a  neovascular  lesion  consisting  of 
an  old  treatment  scar  and  contiguous  leaking 
neovascularization  within  150  microns  of  the  center  of 
the  FAZ.  New,  never-treated  subfoveal  lesions  must  be 
less  than  4  disc  areas  in  size.  Recurrent  lesions  must  be 
less  than  6  disc  areas  in  size,  including  the  old  treat- 
ment and  new  neovascularization.  Best-corrected  vi- 
sual acuity  may  be  no  better  than  20/40  and  no  worse 
than  20/320. 

PATIENT  RECRUITMENT 

Recruitment  for  the  MPS,  which  began  in  February 
1979,  was  completed  in  the  Argon  Study  in  1983  and 
Krypton  Study  in  1987.  Recruitment  is  ongoing  in  the 
Foveal  Study. 

CURRENT  STATUS  OF  STUDY 

Foveal  Study:  Ongoing.  Argon  Study:  Analysis  and 
reporting. 

RESULTS 

Recruitment  of  AMD  patients  in  the  Argon  Study  was 
halted  in  March  1982  and  of  POH  and  INVM  patients 
in  May  1983  after  236  patients  with  AMD,  265  with 
POH,  and  67  with  INVM  had  been  enrolled.  These 
decisions  were  based  on  findings  that  argon  laser  treat- 
ment, as  applied  in  the  study,  can  dramatically  reduce 
severe  visual  acuity  loss  in  these  conditions.  Patients  in 
the  Argon  Study  trials  were  discharged  from  the  study 
as  they  completed  5  years  of  regular  followup  exami- 
nations. 

In  the  Krypton  Study,  patient  recruitment  was 
halted  for  the  POH  trial  in  December  1986  because  of 
evidence  of  treatment  benefit  in  these  patients.  Re- 
cruitment of  patients  with  age-related  macular  degen- 
eration and  idiopathic  membranes  was  halted  in 
December  1987.  In  1989,  sufficient  data  had  accumu- 
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lated  to  demonstrate  that  there  was  a  small  overall 
beneficial  effect  of  krypton  red  laser  treatment  in  eyes 
with  AMD.  The  benefit  was  most  pronounced  in  nor- 
motensive  patients  and  disappeared  among  hyperten- 
sive patients.  Findings  for  patients  with  INVM  were 
intermediate  between  those  of  patients  with  AMD  and 
POH.  Patients  in  the  Krypton  Study  have  been  dis- 
charged as  they  completed  5  years  of  regular  folio wup. 
All  remaining  patients  will  be  discharged  from  the 
study  by  March  31, 1991. 

In  December  1989,  patient  enrollment  was  com- 
pleted in  the  Foveal  Study  trial  for  never-treated  sub- 
foveal  choroidal  neovascularization;  373  patients  were 
randomized.  Enrollment  of  patients  with  subfoveal  re- 
currence after  laser  treatment  continues. 

PUBLICATIONS 

Macular  Photocoagulation  Study  Group:  Argon  laser 
photocoagulation  for  senile  macular  degeneration: 
Results  of  a  randomized  clinical  trial.  Arch 
Ophthalmol  100:912-918, 1982. 

Macular  Photocoagulation  Study  Group:  Argon  laser 
photocoagulation  for  ocular  histoplasmosis:  Results  of 
a  randomized  clinical  trial.  Arch  Ophthalmol  101:1347- 
1357, 1983. 

Macular  Photocoagulation  Study  Group:  Argon  laser 
photocoagulation  for  idiopathic  neovascularization: 
Results  of  a  randomized  clinical  trial.  Arch 
Ophthalmol  101:1358-1361, 1983. 

Macular  Photocoagulation  Study  Group:  Changing 
the  protocol:  A  case  report  from  the  Macular  Photoco- 
agulation Study.  Controlled  Clin  Trials  5:203-216, 1984. 

Macular  Photocoagulation  Study  Group:  Recurrent 
choroidal  neovascularization  after  argon  laser  treat- 
ment for  neovascular  maculopathy.  Arch  Ophthalmol 
104:503-512,1986. 

Macular  Photocoagulation  Study  Group:  Argon  laser 
photocoagulation  for  neovascular  maculopathy. 
Three-year  results  from  randomized  clinical  trials. 
Arch  Ophthalmol  104:694-701, 1986. 

Macular  Photocoagulation  Study  Group:  Krypton 
laser  photocoagulation  for  neovascular  lesions  of  ocu- 
lar histoplasmosis:  Results  of  a  randomized  clinical 
trial.  Arch  Ophthalmol  105:1499-1507, 1987. 

Macular  Photocoagulation  Study  Group:  Persistent 
and  recurrent  neovascularization  after  krypton  laser 
photocoagulation  for  neovascular  lesions  of  ocular 
histoplasmosis.  Arch  Ophthalmol  107:344-352, 1989. 

Blackhurst  DW,  Maguire  MG,  Macular  Photocoagula- 
tion Study  Group:  Reproducibility  of  refraction  and 
visual  acuity  measurement  under  a  standard  protocol. 
Retina  9(3):163-169, 1989. 

Chamberlin  JA,  Bressler  NM,  Bressler  SB,  Elman  MJ, 
Murphy  RP,  Flood  TP,  Hawkins  BS,  Maguire  MG,  Fine 
SL,  Macular  Photocoagulation  Study  Group:  The  use 


of  fundus  photographs  and  fluorescein  angiograms  in 
the  identification  and  treatment  of  choroidal 
neovascularization  in  the  Macular  Photocoagulation 
Study.  Ophthalmology  96(10):1526-1534, 1989. 

Macular  Photocoagulation  Study  Group:  Krypton 
laser  photocoagulation  for  neovascular  lesions  of  age- 
related  macular  degeneration.  Results  of  a  randomized 
clinical  trial.  Arch  Ophthalmol  108:816-824, 1990. 

Macular  Photocoagulation  Study  Group:  Krypton 
laser  photocoagulation  for  idiopathic  neovascular  le- 
sions. Results  of  a  randomized  clinical  trial.  Arch 
Ophthalmol  108:832-837, 1990. 

Macular  Photocoagulation  Study  Group:  Persistent 
and  recurrent  neovascularization  after  krypton  laser 
photocoagulation  for  neovascular  lesions  of  age- 
related  macular  degeneration.  Arch  Ophthalmol 
108:825-831, 1990. 

Bressler  SB,  Maguire  MG,  Bressler  NM,  Fine  SL,  Mac- 
ular Photocoagulation  Study  Group:  Relationship  of 
drusen  and  RPE  abnormalities  to  the  prognosis  of  pa- 
tients with  neovascular  macular  degeneration.  Arch 
Ophthalmol  (in  press). 

CLINICAL  CENTERS 

Florida 

J.  Donald  Gass,  M.D. 
Bascom  Palmer  Eye  Institute 
University  of  Miami  School  of  Medicine 
900  NW.  17th  Street 
Miami,  Florida  33136 
Telephone:  (305)  326-6198 

Georgia 

Paul  Sternberg,  M.D. 
Department  of  Ophthalmology 
Emory  Eye  Center 
Emory  University 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  321-0111  x3710 

Illinois 

David  H.  Orth,  M.D. 
Illinois  Retina  Associates,  S.C. 
Vascular  Services  Department 
Ingalls  Memorial  Hospital 
Professional  Office  Building,  Suite  LL  #8 
One  Ingalls  Drive 
Harvey,  Illinois  60426 
Telephone:  (312)  596-8710,  (312)  726^1949 
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Iowa 


Oregon 


James  C.  Folk,  M.D. 
Department  of  Ophthalmology 
University  of  Iowa 
University  Hospitals 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-4338 

Louisiana 

Kurt  Gitter,  M.D. 

Touro  Infirmary 

1413  Delachaise  Street 

New  Orleans,  Louisiana  70115 

Telephone:  (504)  895-3961 

Maryland 

Robert  P.  Murphy,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  215 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2840 

Michigan 

Raymond  R.  Margherio,  M.D. 
William  Beaumont  Hospital 
Associated  Retinal  Consultants,  RC. 
Beaumont  Medical  Building,  Suite  507 
3535  West  13  Mile  Road 
Royal  Oak,  Michigan  48072 
Telephone:  (313)  288-2280 

Missouri 

Dean  Burgess,  M.D. 

Retina  Consultants,  Ltd. 

East  Pavilion  Building,  Suite  17413 

4949  Barnes  Hospital  Plaza 

St.  Louis,  Missouri  63110 

Telephone:  (314)  367-1181 

Ohio 

Lawrence  J.  Singerman,  M.D. 

Retina  Associates  of  Cleveland 

Mt.  Sinai  Medical  Building 

26900  Cedar  Road,  Room  323 

Beach  wood,  Ohio  44122 

Telephone:  (216)  831-5700,  (216)  221-2878 

Oklahoma 

C.  P.  Wilkinson,  M.D. 
McGee  Eye  Institute 
608  Stanton  Young  Drive 
Oklahoma  City,  Oklahoma  73104 
Telephone:  (405)  271-6237 


Michael  L.  Klein,  M.D. 
Department  of  Ophthalmology 
Oregon  Health  Sciences  Center 
3181  SW.  Sam  Jackson  Park  Road 
Portland,  Oregon  98201 
Telephone:  (503)  225-7891 

Texas 

Gary  E.  Fish,  M.D. 

Texas  Retina  Associates 

7150  Greenville  Avenue,  Suite  3400 

Dallas,  Texas  75231 

Telephone:  (214)  692-6941 

Charles  A.  Garcia,  M.D. 
Hermann  Eye  Center 
University  of  Texas  Medical  School 
6411  Fannin  Street 
Houston,  Texas  77030 
Telephone:  (713)  792-7678 

Wisconsin 

Suresh  R.  Chandra,  M.D. 
Department  of  Ophthalmology 
Clinical  Sciences  Center 
University  of  Wisconsin-Madison 
600  Highland  Avenue,  F4/334 
Madison,  Wisconsin  53792 
Telephone:  (608)  263-6644 

Gary  W.  Abrams,  M.D. 
Eye  Institute,  2nd  Floor 
Milwaukee  County  Medical  Complex 
Medical  College  of  Wisconsin 
8700  West  Wisconsin  Avenue,  #208 
Milwaukee,  Wisconsin  53226 
Telephone:  (414)  257-5343 

RESOURCE  CENTERS 

Chairman's  Office 

Stuart  L.  Fine,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  9th  Floor 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-3648 

Coordinating  Center 

Barbara  S.  Hawkins,  M.S. 
Clinical  Trials  and  Biometry 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  9th  Floor 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-8318 
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Reading  Center 

Stuart  L.  Fine,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  9th  Floor 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-3648 

NEI  Representative 

Jack  A.  McLaughlin,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A08 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-9110 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

Patricia  McCormick  Beamer 
Summit,  New  Jersey 

Argye  Hillis,  Ph.D. 

Scott  and  White  Memorial  Hospital 

Temple,  Texas 

Lee  Jampol,  M.D. 

Northwestern  University  Medical  School 

Chicago,  Illinois 

Edward  B.  McLean,  M.D. 
Seattle,  Washington 


Curtis  L.  Meinert,  Ph.D.,  Chairman 
The  Johns  Hopkins  School 

of  Hygiene  and  Public  Health 
Baltimore,  Maryland 

Bernard  Rosner,  Ph.D. 
Harvard  Medical  School 
Boston,  Massachusetts 

Barbara  Safriet,  L.L.M.,  J.D. 

Yale  Law  School 

New  Haven,  Connecticut 

Ex  Officio  Members 

Stuart  L.  Fine,  M.D. 

Wilmer  Ophthalmological  Institute 

Baltimore,  Maryland 

Barbara  S.  Hawkins,  M.S. 
MPS  Coordinating  Center 
Baltimore,  Maryland 

Maureen  G.  Maguire,  Ph.D. 
MPS  Coordinating  Center 
Baltimore,  Maryland 

Jack  A.  McLaughlin,  Ph.D. 
National  Eye  Institute 

M.  Marvin  Newhouse 
MPS  Coordinating  Center 
Baltimore,  Maryland 
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Randomized  Trial  of  Beta-Carotene  and  Macular  Degeneration 


STUDY  CHAIRMAN: 
INSTITUTION: 


Charles  H.  Hennekens,  M.D.,  Dr.P.H. 

Brigham  and  Women's  Hospital,  Inc. 
2  Resource  Centers 


PURPOSE 

•  To  determine  whether  50  mg  of  beta-carotene  taken 
every  other  day  reduces  the  risk  of  developing  age- 
related  macular  degeneration  (AMD)  among  male  U.S. 
physicians  who  were  ages  40  to  84  in  1982. 

•  To  investigate  the  possible  relationship  of  AMD 
with  other  antioxidants,  including  vitamins  A,  C,  E, 
and  selenium. 

•  To  identify  potential  risk  factors  for  development  of 
AMD.  Possible  risk  factors  include  height,  systemic 
hypertension,  cardiovascular  disease,  blood  choles- 
terol, cigarette  smoking,  iris  and  skin  color,  sunlight 
exposure,  body  mass  index,  diabetes,  and  alcohol 
intake. 

BACKGROUND 

Macular  degeneration  is  a  major  cause  of  blindness  in 
the  United  States.  It  is  the  leading  cause  of  new  cases 
of  blindness  in  people  age  65  and  older.  The  National 
Eye  Institute  estimates  that  each  year  an  additional 
165,000  people,  mainly  in  the  older  age  groups,  de- 
velop macular  disease.  Among  all  people  with  macu- 
lar degeneration,  approximately  116,000  are  affected 
by  the  neovascular  form  of  the  disease.  Although  laser 
treatment  has  been  demonstrated  to  be  an  effective 
treatment  for  patients  with  certain  forms  of  neovascu- 
lar membranes,  or  exudative  AMD,  for  most  patients 
there  is  no  available  treatment. 

The  pathogenesis  of  AMD  is  only  partly  under- 
stood, and  its  etiology  remains  obscure.  The  Retinal 
and  Choroidal  Diseases  Panel  of  the  National  Advi- 
sory Eye  Council  has  stated  that  "none  of  the  funda- 
mental causes  of  any  type  of  macular  disease  is  known, 
and  none  can  be  prevented."  Thus,  this  panel  recom- 
mended that  one  of  the  NEI's  program  development 
priorities  should  be  to  "initiate  epidemiologic  studies 
of  macular  diseases  to  identify  possible  causative,  pro- 
tective, or  aggravating  factors." 

DESCRIPTION 

This  trial  is  part  of  the  Physicians'  Health  Study  spon- 
sored by  the  National  Heart,  Lung  and  Blood  Institute 
(NHLBI)  of  the  National  Institutes  of  Health,  with 
funding  for  eye  epidemiologic  data  evaluations  pro- 
vided by  the  NEI.  It  is  an  ongoing,  randomized,  pla- 
cebo-controlled trial  of  aspirin  in  the  prevention  of 


cardiovascular  mortality  and  beta-carotene  in  the  pre- 
vention of  cancer.  Following  randomization,  each  of 
the  22,071  physicians  enrolled  was  assigned  to  one  of 
four  groups  to  take  either  aspirin  or  its  placebo  and 
beta-carotene  or  its  placebo.  Follow-up  questionnaires 
are  sent  at  6  and  12  months  after  randomization  and 
every  12  months  thereafter.  The  average  length  of  fol- 
lowup  is  more  than  5  years. 

The  hypothesis  that  beta-carotene  levels  are  in- 
versely related  to  AMD  is  supported  by  experimental 
studies  on  the  relationship  between  antioxidants  and 
retinal  morphology  and  function.  There  is  increasing 
evidence  that  visible  and  ultraviolet  light  can  damage 
the  retina  through  production  of  superoxide  radicals. 
Antioxidants,  including  beta-carotene,  vitamins  A,  E, 
and  C,  and  selenium,  protect  against  oxidative  dam- 
age by  acting  as  scavengers  for  the  superoxide  radi- 
cals. 

Epidemiologic  data  from  the  first  National  Health 
and  Nutrition  Examination  Survey  (NHANES-I)  is 
also  consistent  with  a  link  between  antioxidants  and 
AMD;  the  frequency  of  consumption  of  fruits  and  veg- 
etables rich  in  vitamin  A  (beta-carotene)  was  nega- 
tively correlated  with  AMD  after  adjustment  for 
demographic  and  medical  factors. 

Data  from  this  study  will  determine  whether  one 
50-mg-beta-carotene  capsule  taken  on  alternate  days 
protects  against  the  development  of  AMD  and 
whether  additional  risk  factors  emerge  after  simulta- 
neously controlling  for  other  potential  confounding 
factors. 

Reported  diagnoses  of  AMD  are  confirmed  by  med- 
ical record  review.  A  validation  study  on  a  subsample 
of  physicians  will  be  conducted  to  investigate  the  rela- 
tionship between  self-reported  ophthalmic  data  and 
medical  record  review  with  that  obtained  from  direct 
examination.  The  primary  analysis  will  be  a  compari- 
son of  incidence  of  reported  AMD  in  the  beta-carotene 
and  placebo  groups.  The  Cox  proportional  hazards 
model  will  also  be  used  to  determine  whether  there  is 
a  difference  in  time  to  diagnosis  of  AMD  between  the 
two  groups. 


PATIENT  ELIGIBILITY 

When  the  Physicians'  Health  Study  was  established  in 
the  early  1980's  by  the  NHLBI  to  collect  data  on  a 
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stable  population  at  risk  for  heart  attack,  only  male 
physicians  were  studied  because  they  were  thought  to 
be  at  higher  risk  than  females  for  ischemic  heart  prob- 
lems. The  study  population  consists  of  22,071  male 
U.S.  physicians,  ages  40  to  84  in  1982,  with  no  history 
of  myocardial  infarction,  cancer,  kidney  disease,  renal 
disease,  or  any  other  contraindication  to  the  use  of 
aspirin  or  beta-carotene,  including  regular  use  of  cor- 
ticosteroids. 

PATIENT  RECRUITMENT 

Recruitment  for  the  Physicians'  Health  Study  began  in 
April  1982  and  was  completed  in  December  1984.  The 
Randomized  Trial  of  Beta-Carotene  and  Macular  De- 
generation began  evaluating  data  from  that  study  in 
1990. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 


RESOURCE  CENTERS 

Chairman's  Office  and  Data  Analysis  Center 

Charles  H.  Hennekens,  M.D.,  Dr.RH. 
Brigham  and  Women's  Hospital,  Inc. 
55  Pond  Avenue 
Brookline,  Massachusetts  02146 
Telephone:  (617)  732-4965 

Collaborating  Center 

Johanna  M.  Seddon,  M.D. 
Director,  Epidemiology  Unit 
Massachusetts  Eye  and  Ear  Infirmary 
243  Charles  Street 
Boston,  Massachusetts  02114 
Telephone:  (617)  573-4010 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 
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The  Silicone  Study 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Stephen  J.  Ryan,  M.D. 

13  Clinical  Centers 
2  Resource  Centers 


uicone 


PURPOSE 

•  To  compare,  through  a  randomized,  multicenter 
surgical  trial,  the  postoperative  tamponade  effective- 
ness of  intraocular  silicone  oil  with  that  of  an  intraocu- 
lar long-acting  gas  [perfluoropropane  (C3F8)]  for  the 
management  of  retinal  detachment  complicated  by 
proliferative  vitreoretinopathy  (PVR)  using  vitrec- 
tomy and  associated  techniques. 

•  To  evaluate  the  ocular  complications  that  result 
from  the  use  of  silicone  oil  and  gas. 

BACKGROUND 

The  treatment  of  retinal  detachment  complicated  by 
PVR  remains  controversial.  Although  some  cases  are 
managed  successfully  by  pars  plana  vitrectomy  and 
with  temporary  tamponade  provided  by  intraocular 
gas,  others  eventually  redetach  with  this  technique. 
Preliminary  reports  indicate  that  prolonged  tampon- 
ade with  liquid  silicone  results  in  improved  anatomi- 
cal success  but  the  eventual  visual  outcome  may  be 
prejudiced  by  silicone-related  complications,  particu- 
larly glaucoma  and  keratopathy.  The  addition  to 
vitrectomy  surgery  of  hydraulic  reattachment  by  si- 
multaneous fluid  /gas  exchange  has  proved  to  be  an 
important  development.  Although  complications  are 


few  with  these  procedures,  subsequent  redetachment 
is  frequent. 

DESCRIPTION 

The  Silicone  Study  is  a  randomized  trial  to  investigate 
the  relative  merits  of  silicone  oil  or  gas  as  tamponade 
modalities.  All  Study  patients  undergo  vitrectromy 
and  are  randomized  intraoperatively  to  either  silicone 
oil  or  gas.  Two  groups  of  eyes  are  entered  into  the 
study:  eyes  that  have  not  had  a  prior  vitrectomy 
(Group  1)  and  those  that  have  undergone  previous 
vitrectomy  outside  the  study  (Group  2). 

A  critical  element  in  the  study  is  a  standardized 
surgical  procedure  for  PVR.  This  surgical  procedure, 
intended  to  relieve  retinal  traction  by  utilizing  vitrec- 
tomy techniques,  is  followed  by  assessment  of  the  re- 
lief provided  by  an  intraocular  air  tamponade.  The  eye 
is  randomized  to  silicone  oil  or  gas  only  after  comple- 
tion of  the  entire  surgical  procedure  in  order  to  elimi- 
nate investigator  bias  that  might  develop  through 
knowledge  of  the  treatment  modality. 

Patients  are  examined  5  to  14  days  following  the 
randomization  and  again  at  1,  3,  6,  12,  18,  24  and  36 
months  after  that  date.  Repeated  surgery  is  permitted 
for  either  treatment  modality.  The  Fundus  Photograph 
Reading  Center  staff  process  and  analyze  photographs 


Courtesy  of  The  Silicone  Study  Reading  Center 


Courtesy  of  The  Silicone  Study  Reading  Center 


Ocular  fundus  view  shows  extensive  scar  tissue  obscuring 
optic  nerve  and  macula.  Retina  is  totally  detached. 


The  same  view  14  months  later,  following  successful  surgery  to 
remove  scar  tissue  and  reattach  retina  by  placement  of  silicone  oil. 
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taken  at  all  of  the  clinics,  grade  the  preoperative  sever- 
ity of  PVR  on  the  basis  of  baseline  visit  photographs, 
and  confirm  the  macular  status  at  followup  visits. 

End  points  of  the  study  are  visual  acuity  of  5/200  or 
greater  and  macular  reattachment  for  6  months  follow- 
ing the  final  surgical  procedure.  The  successful  out- 
comes and  complication  rates  of  the  two  modalities 
will  be  compared.  A  total  of  368  adult  patients  will  be 
enrolled,  176  in  Group  1  and  192  in  Group  2. 


Stern  WH,  Lean  JS,  Silicone  Study  Group:  Intraocular 
silicone  oil  versus  gas  in  the  management  of  prolifera- 
tive vitreoretinopathy  (PVR):  A  multicenter  clinical 
study,  in  Freeman  HM,  Tolentino  FI  (eds):  Proliferative 
Vitreoretinopathy,  New  York,  Springer- Verlag,  1989. 

The  Silicone  Study  Group:  Proliferative  vitreoretino- 
pathy. Am  J  Ophthalmol  99:593-595, 1985. 

CLINICAL  CENTERS 


PATIENT  ELIGIBILITY 

Eligibility  criteria  include,  but  are  not  limited  to,  PVR 
of  Grade  C-3  or  greater,  according  to  the  Retina  Society 
Classification,  and  visual  acuity  of  light  perception  or 
better. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  September  1985. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 
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Clin  Trials  (in  press). 

Azen  SP,  Irvine  AR,  Davis  MD,  Stern  WH,  Lonn  L, 
Hilton  G,  Schwartz  A,  Boone  DC,  Quillen-Thomas  B, 
Lyons  M,  Lean  J,  Silicone  Study  Group:  The  validity 
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Barlow  WE,  Azen  SP:  The  effect  of  unscheduled  cross- 
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Glaser  BM,  and  Silicone  Study  Group:  Silicone  oil  for 
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1989,  pp.  105-109. 
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California 

Allan  E.  Kreiger,  M.D. 

Doris  Stein  Eye  Research  Center 

Jules  Stein  Eye  Institute 

UCLA  School  of  Medicine 

200  Stein  Plaza,  Retina  Division 

Los  Angeles,  California  90024-7007 

Telephone:  (213)  825-5477 

John  S.  Lean,  M.D. 

Estelle  Doheny  Eye  Institute 

USC  School  of  Medicine 

1355  San  Pablo  Street 

Los  Angeles,  California  90033 

Telephone:  (213)  224-7517 

Walter  H.  Stern,  M.D. 

Department  of  Ophthalmology 

Beckman  Vision  Center,  K-301 

UCSF  Medical  Center 

10  Kirkham  Street 

San  Francisco,  California  94143 

Telephone:  (415)  476-4907 

Florida 

Harry  Flynn,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

Miami,  Florida  33136 

Telephone:  (305)  326-6350 

Georgia 

Thomas  M.  Aaberg,  M.D. 
Department  of  Ophthalmology 
Emory  University  School  of  Medicine 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  321-0111  x3710 

Kentucky 

Charles  C.  Barr,  M.D. 

Kentucky  Retina  Group 

Kentucky  Lions  Eye  Research  Institute 

University  of  Louisville  School  of  Medicine 

301  East  Muhammad  Ali  Boulevard 

Louisville,  Kentucky  40202 

Telephone:  (502)  588-5466 
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Massachusetts 

H.  MacKenzie  Freeman,  M.D. 

Retina  Associates 

100  Charles  River  Plaza 

Cambridge  Street 

Boston,  Massachusetts  02114 

Telephone:  (617)  523-7810 

Michigan 

Morton  S.  Cox,  M.D. 
Associated  Retinal  Consultants 
Beaumont  Medical  Building,  Suite  507 
3535  West  13  Mile  Road 
Royal  Oak,  Michigan  48072 
Telephone:  (313)  288-2280 

Minnesota 

Robert  C.  Ramsay,  M.D. 
Department  of  Ophthalmology 
University  of  Minnesota 
Mayo  Memorial  Building,  Box  493 
516  Delaware  Street,  SE. 
Minneapolis,  Minnesota  55455 
Telephone:  (612)  625-4400 

North  Carolina 

Brooks  W.  McCuen,  M.D. 
Department  of  Ophthalmology 
Duke  University  Medical  Center 
Box  3802 

Durham,  North  Carolina  27710 
Telephone:  (919)  684-6749 

Texas 

William  L.  Hutton,  M.D. 
Texas  Retina  Associates 
7150  Greenville  Avenue,  #400 
Dallas,  Texas  75231 
Telephone:  (214)  692-6941 

Wisconsin 

Gary  W  Abrams,  M.D. 
Eye  Institute,  2nd  Floor 
Milwaukee  County  Medical  Complex 
Medical  College  of  Wisconsin 
8700  West  Wisconsin  Avenue,  #208 
Milwaukee,  Wisconsin  53226 
Telephone:  (414)  257-5343 

RESOURCE  CENTERS 

Chairman's  Office 

Stephen  J.  Ryan,  M.D. 
Estelle  Doheny  Eye  Institute 
USC  School  of  Medicine 
1355  San  Pablo  Avenue 
Los  Angeles,  California  90033 
Telephone:  (213)  224-7167 


Coordinating  Center 

Stanley  P.  Azen,  Ph.D. 

Division  of  Biometry 

Department  of  Preventive  Medicine 

USC  School  of  Medicine 

1420  San  Pablo  Street,  PMB  B-101 

Los  Angeles,  California  90033 

Telephone:  (213)  224-7204 

Fundus  Photograph  Reading  Center 

Alexander  R.  Irvine,  M.D. 

UCSF  Medical  Center 

400  Parnassus  Avenue 

San  Francisco,  California  94143 

Telephone:  (415)  476-4142 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 


DATA  AND  SAFETY  MONITORING  COMMITTEE 

A.  A.  Afifi,  Ph.D. 
University  of  California 
Los  Angeles,  California 

Daniel  Finkelstein,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
Baltimore,  Maryland 

Argye  Hillis,  Ph.D.,  Chairman 
Scott  and  White  Hospital 
Temple,  Texas 

Edward  B.  McLean,  M.D. 
Ophthalmic  Consultants  Northwest 
Seattle,  Washington 

Alvin  S.  Rudisill,  Ph.D. 
University  of  Southern  California 
Los  Angeles,  California 

Stephen  J.  Ryan,  M.D. 
USC  School  of  Medicine 
Los  Angeles,  California 

C.  P.  Wilkinson,  M.D. 
Oklahoma  Health  Sciences  Center 
Oklahoma  City,  Oklahoma 

Ex  Officio  Members 

Stanley  P.  Azen,  Ph.D. 
USC  School  of  Medicine 
Los  Angeles,  California 
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Martha  Lee,  Ph.D.  Richard  L.  Mowery,  Ph.D. 

University  of  Southern  California  National  Eye  Institute 
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Sorbinil  Retinopathy  Trial  (SRT) 


STUDY  CHAIRMAN: 

FUNDING  AND 
COORDINATION: 

INSTITUTIONS: 


Matthew  D.  Davis,  M.D. 

Michael  Peterson,  Ph.D.,  Pfizer  Inc. 

11  Clinical  Centers 
2  Resource  Centers 


PURPOSE 

To  evaluate  the  safety  and  efficacy  of  the  investiga- 
tional drug,  sorbinil,  an  aldose  reductase  inhibitor,  in 
preventing  the  development  of  diabetic  retinopathy 
and  neuropathy  in  persons  with  insulin-dependent  di- 
abetes. 

The  Sorbinil  Retinopathy  Trial  (SRT)  is  a  unique  col- 
laboration between  private  industry  and  the  Federal 
Government  in  designing,  funding,  and  conducting  a 
multicenter,  randomized  clinical  trial.  Pfizer  Inc.  is 
supporting  10  of  the  11  participating  clinical  centers, 
providing  the  medication,  and  funding  the  Data  Coor- 
dinating Center  and  Fundus  Photograph  Reading 
Center.  The  National  Eye  Institute  is  providing  fund- 
ing for  the  Policy,  Data,  and  Safety  Monitoring  Com- 
mittee and  for  its  own  participating  clinical  center. 

BACKGROUND 

During  the  last  two  decades,  vision  researchers  have 
studied  intensively  the  role  of  the  enzyme  aldose  re- 
ductase (AR)  in  diabetic  cataract  and  in  other  diabetic 
complications.  The  potentially  damaging  effects  of  AR 
in  diabetes  were  first  discovered  in  the  lens  fiber  cells 
where  the  enzyme  catalyzes  the  reduction  of  high  lev- 
els of  glucose  to  sorbitol  through  the  polyol  pathway 
and  initiates  a  sequence  of  events  that  eventually  re- 
sults in  opacification  of  the  lens.  Because  sorbitol,  a 
sugar  alcohol,  and  a  subsequent  product  of  glucose 
metabolism,  fructose,  cannot  readily  diffuse  across  cell 
membranes,  they  become  trapped  in  lens  fiber  cells. 
There  they  accumulate  at  unusually  high  levels  and 
exert  a  significant  osmotic  stress,  causing  an  influx  of 
water  and  swelling  of  the  lens  fibers.  Major  electrolytic 
and  osmotic  changes  then  occur,  leading  to  lens  opac- 
ity. 

More  recently,  the  detection  of  AR  in  the  pericytes  of 
retinal  capillaries,  cells  that  are  involved  very  early  in 
the  evolution  of  diabetic  retinopathy,  suggests  that  this 
enzyme  may  also  play  a  role  in  the  pathogenesis  of  this 
disorder.  Scientists  now  know  that  AR  is  present  in 
nerve  tissue,  and  they  speculate  that  in  diabetes  it  in- 
duces the  depletion  of  myoinositol,  which  leads  to  the 
lessening  of  nerve  conduction  velocity  in  diabetic  neu- 
ropathy 


Chemicals  that  inhibit  aldose  reductase  have 
proved  effective  in  preventing  damage  to  the  lens,  in 
preventing  thickening  of  retinal  capillary  basement 
membranes  in  diabetic  animals,  and  in  improving 
nerve  conduction  velocity  values  in  patients  with  dia- 
betic neuropathy.  Therefore,  it  is  possible  that  AR  in- 
hibitors also  may  be  able  to  prevent,  delay,  or  halt  the 
development  or  progression  of  diabetic  retinopathy. 

DESCRIPTION 

To  test  this  hypothesis,  an  AR  inhibitor  developed  by 
Pfizer  Inc.,  sorbinil,  is  being  studied  in  this  clinical 
trial.  (Other  AR  inhibitors  are  undergoing  study  in 
clinical  trials  sponsored  by  Ayerst  and  Alcon.)  Patients 
in  the  SRT  were  randomly  selected  to  receive  either 
one  tablet  of  sorbinil  or  a  placebo  once  a  day  for  about 
3  years.  Changes  in  retinopathy  and  neuropathy  from 
baseline  were  evaluated  every  9  months,  and  compar- 
isons are  now  being  made  between  treatment  groups. 
Folio wup  was  completed  in  June  1988,  and  data  are 
being  analyzed.  Five  hundred  patients  participated  in 
the  study. 

PATIENT  ELIGIBILITY 

Men  and  women  eligible  for  the  SRT  had  had  diabetes 
for  1  to  15  years  and  were  between  ages  18  and  56  at 
the  time  of  enrollment.  They  had  begun  taking  insulin 
before  their  41st  birthday.  Their  hemoglobin  Ale  value 
was  within  the  diabetic  range.  On  retinal  examination, 
they  showed  no  evidence  of,  or  only  very  mild,  reti- 
nopathy, with  no  more  than  five  microaneurysms  per 
eye.  Women  were  postmenopausal,  sterile,  or  had  an 
IUD  in  place. 

PATIENT  RECRUITMENT 

Recruitment  began  in  August  1983  and  was  completed 
in  May  1986. 

CURRENT  STATUS  OF  STUDY 

Completed. 

RESULTS 

The  Sorbinil  Retinopathy  Trial  Research  Group  re- 
ported results  in  1990.  This  study  evaluated  the  safety 
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and  efficacy  of  the  investigational  drug,  sorbinil,  an 
aldose  reductose  inhibitor,  in  preventing  the  develop- 
ment of  diabetic  retinopathy  and  neuropathy  in  per- 
sons with  insulin-dependent  diabetes  at  11  clinical 
centers. 

A  total  of  497  patients  ages  18  to  56  years  with  insu- 
lin-dependent diabetes  mellitus  for  1  to  15  years  were 
randomly  assigned  to  take  oral  sorbinil  or  a  placebo 
and  followed  up  for  a  median  of  41  months.  The  per- 
centage of  patients  whose  retinopathy  severity  grade 
at  maximum  followup  had  worsened  by  two  or  more 
levels  was  not  significantly  different  between  the  two 
treatment  groups  (28%  in  the  sorbinil  group  and  32% 
in  the  placebo  group,  P=.344).  The  number  of 
microaneurysms  increased  at  a  slightly  slower  rate  in 
the  sorbinil  group  than  in  the  placebo  group,  with  sta- 
tistically significant  differences  at  21  (P=.046)  and  30 
(P=.039)  months  but  not  at  the  maximum  followup 
(P=.156).  About  7%  of  the  patients  assigned  sorbinil 
developed  a  hypersensitivity  reaction  in  the  first  3 
months. 

On  the  basis  of  these  results,  it  is  unlikely  that 
sorbinil  administered  at  a  dosage  of  250  mg  daily  for  3 
years  has  a  clinically  important  effect  on  the  course  of 
retinopathy  in  adults  with  insulin-dependent  diabetes 
of  moderate  duration.  Our  data  are  consistent,  how- 
ever, with  a  slightly  slower  progression  rate  in  the 
microaneurysm  count  among  patients  assigned  to  take 
sorbinil,  a  finding  of  uncertain  clinical  importance. 

PUBLICATIONS 

The  Sorbinil  Retinopathy  Trial  Research  Group:  A  ran- 
domized trial  of  sorbinil,  an  aldose  reductase  inhibitor, 
in  diabetic  retinopathy.  Arch  Ophthalmol  108:1234- 
1244,1990. 

CLINICAL  CENTERS 

Georgia 

Travis  A.  Meredith,  M.D. 
Department  of  Ophthalmology 
Emory  University  School  of  Medicine 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  321-0111  x3710 

Kentucky 

Michael  A.  Pfeifer,  M.D. 

Veterans  Administration  Medical  Center 

Research  151A 

800  Zorn  Avenue 

Louisville,  Kentucky  40202 

Telephone:  (502)  895-3401  x662 


Louisiana 

Rudolph  M.  Franklin,  M.D. 
LSU  Eye  Center 
136  South  Roman  Street 
New  Orleans,  Louisiana  70112 
Telephone:  (504)  568-6836 

Maryland 

Robert  P.  Murphy,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  215 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2840 

Monique  S.  Roy,  M.D. 
National  Eye  Institute 
Clinical  Branch 
Building  10,  Room  10C410 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5846 

Massachusetts 

Lawrence  I.  Rand,  M.D. 
William  P.  Beetham  Eye  Research 

and  Treatment  Unit 
Joslin  Diabetes  Foundation 
One  Joslin  Place 
Boston,  Massachusetts  02215 
Telephone:  (617)  732-2558 

Oregon 

Richard  Dreyer,  M.D. 
Department  of  Ophthalmology 
Good  Samaritan  Hospital 
1040  NW.  22nd  Avenue 
Portland,  Oregon  97210 
Telephone:  (503)  229-7601 

Texas 

Charles  A.  Garcia,  M.D. 
Hermann  Eye  Center 
University  of  Texas  Medical 

School,  Houston 
Diabetic  Unit-7th  Floor 
1203  Ross  Sterling 
Houston,  Texas  77030 
Telephone:  (713)  792-7677 

Utah 

Dana  H.  Clarke,  M.D. 
Diabetes  Health  Center 
1002  East  South  Temple,  Suite  403 
Salt  Lake  City,  Utah  84102 
Telephone:  (801)  532-3666 
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Wisconsin 

Frank  L.  Myers,  M.D. 
Michael  Wage,  M.D.,  Ph.D. 
University  of  Wisconsin 
D4/294  CSC 
600  Highland  Avenue 
Madison,  Wisconsin  53792 
Telephone:  (608)  263-1742 

Thomas  Nikolai,  M.D. 
Marshfield  Clinic 
1000  North  Oak  Avenue 
Marshfield,  Wisconsin  54449 
Telephone:  (715)  387-5481 

RESOURCE  CENTERS 

Chairman's  Office  and 

Fundus  Photograph  Reading  Center 

Matthew  D.  Davis,  M.D. 
University  of  Wisconsin 
P.O.  Box  5240 
Madison,  Wisconsin  53705 
Telephone:  (608)  263-5749 

Data  Coordinating  Center 

Charles  H.  Hennekens,  M.D.,  Dr.P.H. 
Brigham  and  Women's  Hospital,  Inc. 
55  Pond  Avenue 
Brookline,  Massachusetts  02146 
Telephone:  (612)  732-4965 

NEI  Representative 

Daniel  G.  Seigel,  Sc.D. 
National  Eye  Institute 
Building  31,  Room  6A10B 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-1331 


POLICY,  DATA,  AND  SAFETY  MONITORING 
COMMITTEE 

Peter  H.  Bennett,  M.B.,  F.R.C.P.,  F.F.C.M. 
National  Institute  of  Diabetes, 

Digestive  and  Kidney  Disease 
Phoenix,  Arizona 

Fred  Ederer,  M.A.,  F.A.C.E. 
The  EMMES  Corporation 
Potomac,  Maryland 

H.  Harris  Funkenstein,  M.D. 
Harvard  Medical  School 
Boston,  Massachusetts 

George  B.  Hutchison,  M.D.,  Dr.P.H. 
Harvard  School  of  Public  Health 
Boston,  Massachusetts 

Aaron  Kassoff,  M.D. 
Albany  Medical  College 
Albany,  New  York 

Carl  Kupfer,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Ex  Officio  Members 

Matthew  D.  Davis,  M.D. 
University  of  Wisconsin 
Madison,  Wisconsin 

Charles  H.  Hennekens,  M.D.,  Dr.P.H. 
Brigham  and  Women's  Hospital,  Inc. 
Brookline,  Massachusetts 

Michael  J.  Peterson,  Ph.D. 

Pfizer  Inc. 

Groton,  Connecticut 

Daniel  G.  Seigel,  Sc.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Studies  of  the  Ocular  Complications  of  AIDS  (SOCA) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Douglas  A.  Jabs,  M.D. 

11  Clinical  Centers 
4  Resource  Centers 


PURPOSE 

To  address  issues  related  to  eye  involvement  in  pa- 
tients with  the  acquired  immune  deficiency  syndrome 
(AIDS),  the  National  Eye  Institute  has  funded  the 
Studies  of  the  Ocular  Complications  of  AIDS  (SOCA), 
a  multicenter  group  to  conduct  clinical  trials  and  epi- 
demiologic studies.  The  first  of  these  studies  is  the 
CMV  Retinitis  Trial  (CRT).  This  randomized,  con- 
trolled clinical  trial  is  being  sponsored  jointly  by  SOCA 
and  the  AIDS  Clinical  Trials  Group  (ACTG).  The 
ACTG  is  funded  by  the  National  Institute  of  Allergy 
and  Infectious  Diseases  to  conduct  clinical  trials  relat- 
ing to  the  treatment  of  patients  with  AIDS. 

The  purpose  of  the  CMV  Retinitis  Trial  (CRT)  is: 

•  To  evaluate  the  relative  safety  and  efficacy  of 
ganciclovir  and  foscarnet  for  the  treatment  of  cyto- 
megalovirus (CMV)  retinitis,  the  most  common  in- 
traocular infection  in  patients  with  AIDS. 

•  To  determine  the  relative  merits  of  immediate  ther- 
apy versus  deferral  of  therapy  for  the  treatment  of 
small  peripheral  lesions  in  patients  with  CMV  retinitis. 

•  To  evaluate  the  effects  of  treatment  with  ganciclovir 
or  foscarnet  on  patient  survival. 


Courtesy  of  Douglas  A.  Jabs,  M.D. 
CMV  retinitis  in  a  patient  with  AIDS. 


BACKGROUND 

CMV  retinitis  is  the  most  common  intraocular  infec- 
tion in  patients  with  AIDS,  affecting  an  estimated  20- 
25  percent  of  patients.  Untreated,  CMV  retinitis  is  a 
progressive  and  potentially  blinding  disorder.  Given 
current  projections  for  the  AIDS  epidemic,  it  is  esti- 
mated that  there  may  be  as  many  as  20,000  new  cases 
of  CMV  retinitis  in  1992. 

Two  drugs  now  available  for  the  treatment  of  CMV 
retinitis  are  ganciclovir  and  foscarnet.  Ganciclovir,  a 
nucleoside  analog  that  inhibits  viral  replication,  is  the 
only  drug  approved  by  the  Food  and  Drug  Adminis- 
tration (FDA)  for  the  treatment  of  CMV  retinitis.  Treat- 
ment of  CMV  retinitis  is  not  curative;  long-term 
suppressive  therapy  is  required.  Therefore,  the  drug, 
which  is  available  only  as  an  intravenous  formulation, 
is  given  in  a  two-step  fashion  with  an  initial  2-week 
high  dose  (induction)  treatment,  followed  by  long- 
term  lower-dose  (maintenance)  treatment. 

Foscarnet  is  an  investigational  agent  now  being 
used  for  the  treatment  of  CMV  retinitis.  Like 
ganciclovir,  foscarnet  is  available  only  as  an  intrave- 
nous formulation,  and  it  suppresses  CMV  retinitis.  It  is 
used  in  a  similar  two-step  fashion  with  long-term 
maintenance  required.  Preliminary  investigations  sug- 
gest that  ganciclovir  and  foscarnet  are  equally  effective 
for  the  treatment  of  CMV  retinitis.  However,  no  com- 
parative trial  has  been  performed,  and  the  toxicity  pro- 
files of  the  two  drugs  are  quite  different.  Ganciclovir's 
primary  toxicity  is  bone  marrow  suppression.  There- 
fore, one  generally  does  not  treat  patients  with 
zidovudine  (formerly  known  as  azidothymidine  or 
AZT)  and  ganciclovir  concurrently.  Conversely, 
foscarnef  s  toxicities  are  primarily  renal  and  metabolic 
rather  than  hematologic;  therefore,  foscarnet  can  be 
used  concurrently  with  zidovudine.  Because 
zidovudine  is  used  to  treat  HIV  infection,  there  is  the 
possibility  of  a  differential  effect  on  survival  from  the 
use  of  the  two  agents.  However,  given  the  degree  of 
immunodeficiency  present  when  patients  develop 
CMV  retinitis,  zidovudine  may  of  no  further  benefit  at 
that  time.  This  trial  comparing  the  two  agents  for  the 
treatment  of  CMV  retinitis  has  been  designed  because 
of  these  issues. 

Another  issue  relates  to  the  management  of  small 
peripheral  lesions  in  patients  with  CMV  retinitis.  Some 
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investigators  have  favored  immediate  therapy  in  such 
cases  with  an  anti-CMV  agent.  They  hope  immediate 
therapy  will  minimize  the  amount  of  retinal  damage 
and  reduce  the  risk  of  retinal  detachment  and  visual 
loss.  Other  investigators  believe  that  it  is  better  to  defer 
anti-CMV  treatment  until  the  retinitis  becomes  more 
immediately  sight  threatening,  thereby  allowing  the 
patient  to  remain  on  zidovudine,  and  deferring  the 
risks  of  central  venous  catheter  infection  and  the  po- 
tential toxicities  of  the  anti-CMV  drugs.  Furthermore, 
some  investigators  believe  that  the  risk  of  retinal  de- 
tachment may  be  increased  by  the  use  of  an  anti-CMV 
agent.  Such  agents  are  known  to  inhibit  the  formation 
of  retinal  scars,  which  can  act  as  anchors  that  prevent 
the  retina  from  detaching.  Other  investigators  feel  the 
risk  of  retinal  detachment  is  decreased  by  treatment, 
which  minimizes  the  amount  of  retinal  damage.  To 
resolve  these  questions,  a  clinical  trial  comparing  these 
two  strategies  for  the  treatment  of  peripheral  lesions  is 
needed. 

DESCRIPTION 

Approximately  240  patients  will  be  enrolled  in  the 
CRT  during  the  first  2  years  of  the  study.  Patients  with 
zone  1  retinitis  lesions,  defined  as  less  than  3,000  mi- 
crons from  the  center  of  the  macula  or  1,500  microns 
from  the  optic  nerve,  will  be  randomized  to  therapy 
with  either  foscarnet  or  ganciclovir.  Patients  with  reti- 
nitis in  zone  1  (posterior  pole)  or  extensive  retinitis  in 
zones  2  and  3  (peripheral  retina)  will  receive  immedi- 
ate treatment  with  the  randomly  assigned  drug. 

Patients  with  retinitis  that  is  confined  to  less  than  25 
percent  of  zones  2  and  3  will  be  offered  the  choice  of 
either  participating  in  a  randomized  comparison  of 
immediate  therapy  or  deferral  of  therapy  or  choosing 
one  of  these  treatment  options  themselves.  For  pa- 
tients choosing  either  of  these  options,  only  the  drug 
treatment  will  be  randomly  assigned.  Patients  in  the 
deferral  groups  will  begin  treatment  when  and  if  their 
retinitis  becomes  more  sight  threatening. 

Because  of  the  differences  in  drug  administration 
methods,  treatment  will  not  be  masked.  However, 
evaluation  will  be  conducted  in  a  masked  fashion  by 
the  Fundus  Photograph  Reading  Center.  Outcome 
measures  of  the  clinical  trial  include  survival,  retinitis 
progression,  changes  in  visual  acuity  or  visual  fields, 
drug  toxicity,  and  presence  of  active  CMV.  Patients 
will  be  followed  until  death  or  common  study 
closeout. 


CMV  drug  for  their  CMV  retinitis.  Furthermore,  they 
must  have  an  absolute  neutrophil  count  (ANC)  greater 
than  or  equal  to  1,000  cells /microliter  and  a  serum 
creatinine  less  than  or  equal  to  2.0  mg/dl  in  order  to  be 
able  to  tolerate  either  drug. 

PATIENT  RECRUITMENT  STATUS 

Ongoing.  Recruitment  began  in  March  1990. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 

CLINICAL  CENTERS 

California 

Gary  Holland,  M.D. 

Doris  Stein  Eye  Research  Center 

Jules  Stein  Eye  Institute 

UCLA  School  of  Medicine 

200  Stein  Plaza 

Los  Angeles,  California  90024-7007 

Telephone:  (213)  825-9508 

William  Freeman,  M.D. 

UCSD  Eye  Center,  M-018 

University  of  California  at  San  Diego 

Osier  Lane 

La  Jolla,  California  92093 

Telephone:  (619)  534-3513 

James  O'Donnell,  M.D. 

Department  of  Ophthalmology 

Beckman  Vision  Center 

University  of  California  at  San  Francisco 

Box  0730,  Room  K-301 

10  Kirkham  Street 

San  Francisco,  California  94143 

Telephone:  (415)  476-1921 

Florida 

Janet  Davis,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

Miami,  Honda  33136 

Telephone:  (305)  326-6377 


PATIENT  ELIGIBILITY 

Males  and  females  eligible  for  the  CRT  must  be  age  13 
or  older  and  have  AIDS  (CDC  definition)  or  laboratory 
confirmation  of  HIV  infection  and  CMV  retinitis.  They 
cannot  have  received  previous  treatment  with  an  anti- 
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Illinois 

Dale  Henderly,  M.D. 
Department  of  Ophthalmology 
Northwestern  University  Medical  School 
645  North  Michigan,  Suite  520 
Chicago,  Illinois  60611 
Telephone:  (312)  944-7494 

Louisiana 

Rudolph  Franklin,  M.D. 

LSU  Eye  Center 

Louisiana  State  University  Medical  Center 

2020  Gravier  Street,  Suite  B 

New  Orleans,  Louisiana  70112 

Telephone:  (504)  568-6700  ext.  381 

Maryland 

Douglas  A.  Jabs,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  Suite  700 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-2966 

New  York 

Murk-Hein  Heinemann,  M.D. 
Memorial  Sloan-Kettering  Cancer  Center 
1275  York  Avenue,  Suite  A325 
New  York,  New  York  10021 
Telephone:  (212)  639-7237 

Alan  Friedman,  M.D. 
Department  of  Ophthalmology 
Mount  Sinai  School  of  Medicine 
Box  1183 

One  Gustave  L.  Levy  Place 
New  York,  New  York  10029-6574 
Telephone:  (212)  241-6241 

Dorothy  Friedberg,  M.D. 
Department  of  Ophthalmology 
New  York  University  Medical  Center 
310  Lexington  Avenue 
New  York,  New  York  10016 
Telephone:  (212)  687-0265 

Texas 

Richard  Lewis,  M.D. 
Cullen  Eye  Institute 
Baylor  College  of  Medicine 
6501  Fannin,  NC-200 
Houston,  Texas  77030 
Telephone:  (713)  798-6100 


RESOURCE  CENTERS 

Chairman's  Office 

Douglas  A.  Jabs,  M.D. 
Wilmer  Ophthalmological  Institute 
The  Johns  Hopkins  Medical  Institutions 
550  North  Broadway,  Suite  700 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-1966 

Coordinating  Center 

Curtis  Meinert,  Ph.D. 
Department  of  Epidemiology 
School  of  Hygiene  and  Public  Health 
The  Johns  Hopkins  University 
615  North  Wolfe  Street 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-8198 

Fundus  Photograph  Reading  Center 

Matthew  D.  Davis,  M.D. 
Department  of  Ophthalmology 
University  of  Wisconsin 
610  North  Walnut  Street,  Room  417 
Madison,  Wisconsin  53705-5240 
Telephone:  (608)  263-6071 

NEI  Representative 

Richard  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
9000  Rockville  Pike 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

Drug  Distribution  Center 

Lisa  Welch,  RPh.,  M.A.S. 
ERC  BioServices  Corporation 
649  H  Lofstrand  Lane 
Rockville,  Maryland  20852 
Telephone:  (301)  762-0062 

Central  Repository 

James  Leef,  Ph.D. 
Biomedical  Research  Institute 
12111  Parklawn  Drive 
Rockville,  Maryland  20852 
Telephone:  (301)  881-3300 

POLICY  AND  DATA  MONITORING  COMMITTEE 

Byron  William  Brown,  Jr.,  Ph.D. 
Stanford  University 
Stanford,  California 
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Brian  Conway,  M.D.  Ex  Officio  Members 

University  of  Virginia 

Charlottesville,  Virginia  Douglas  A.  Jabs,  M.D. 

The  Johns  Hopkins  University 

James  Grizzle,  Ph.D.  Baltimore,  Maryland 
University  of  Washington 

Seattle,  Washington  Curtis  Meinert,  Ph.D. 

_,  ,     iXT  ..  „  ,,_  The  Johns  Hopkins  University 

Robert  Nussenblatt,  M.D.  Baltimore,  Maryland 
National  Eye  Institute  J 

Bethesda,  Maryland  james  Tonascia,  Ph.D. 

John  Phair  M  D  The  Johns  Hopkins  University 

Northwestern  University  Baltimore,  Maryland 

Chicago,  Illinois  Matthew  D.  Davis,  M.D. 

Harmon  Smith,  Ph.D.  University  of  Wisconsin 

Duke  University  Madison,  Wisconsin 

Durham,  North  Carolina  _.  ,      ,  _   ..  _,  _ 

Richard  L.  Mowery,  Ph.D. 

National  Eye  Institute 

Bethesda,  Maryland 
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CORNEAL 

DISEASES 

PROGRAM 


Clinical  Trial  of  Eye  Prophylaxis  in  the  Newborn 


STUDY  CHAIRMAN: 
INSTITUTION: 


J.  Thomas  Grayston,  M.D. 
University  of  Washington 


PURPOSE 

•  To  compare  the  effectiveness  of  silver  nitrate  drops, 
erythromycin  ointment,  or  no  medication  in  prevent- 
ing neonatal  conjunctivitis  caused  by  Chlamydia 
trachomatis  and  other  eye  infections. 

•  To  compare  side  effects  of  prophylactic  agents  for 
the  presentation  of  neonatal  conjunctivitis. 

BACKGROUND 

Sexually  transmitted  diseases  are  a  major  cause  of  neo- 
natal eye  infections.  All  50  states  require  some  eye 
treatment  at  birth  to  prevent  gonorrheal  eye  infections. 
Approximately  3  to  4  million  Americans  acquire  a  gen- 
ital chlamydial  infection  each  year,  and  more  than 
150,000  infants  are  born  to  mothers  with  chlamydial 
infections.  These  infants  are  at  high  risk  of  developing 
conjunctivitis  and  pneumonia. 

In  the  State  of  Washington,  one  of  three  treatments 
is  presently  required  by  law  to  help  prevent  gonor- 
rheal eye  infection  in  newborn  babies:  1  percent  silver 
nitrate  drops,  erythromycin  ointment,  or  tetracycline 
ointment.  Although  all  three  treatments  appear  to  pre- 
vent eye  infections  from  gonorrhea,  silver  nitrate  and 
erythromycin  may  partially  prevent  chlamydial  con- 
junctivitis. However,  silver  nitrate  may  irritate  and 
damage  the  eyes  of  newborns.  If  it  is  not  known 
whether  the  mother  is  infected,  it  may  be  better  not  to 
give  the  drugs  routinely.  It  cannot  be  clearly  estab- 


lished from  the  medical  literature  whether  the  risk  to 
infants  from  no  treatment  is  higher  or  lower  than  the 
risk  from  receiving  a  prophylactic  agent.  Many  parents 
at  low  risk  for  gonorrhea  prefer  to  have  no  prophylaxis 
given  to  their  newborns.  Moreover,  Great  Britain  has 
used  no  eye  prophylactic  agents  for  newborns  for  25 
years  and  its  rates  of  neonatal  conjunctivitis  are  similar 
to  those  in  the  United  States.  For  these  reasons,  the 
Washington  State  Board  of  Health  has  granted  this 
study  an  exemption  from  the  State  law  to  allow  the 
investigators  to  evaluate  scientifically  the  risks  and 
benefits  of  no  treatment. 

DESCRIPTION 

The  study  is  a  randomized,  double-masked  clinical 
trial  planned  to  include  1,200  infants  born  over  3  years. 
The  trial  will  compare  the  efficacy  of  two  treatment 
regimens,  silver  nitrate  and  erythromycin  in  two  treat- 
ment groups,  to  a  control  group  receiving  no  prophy- 
laxis. (Erythromycin  was  chosen  over  tetracycline  as 
the  antibiotic  in  this  study  because  it  is  more  com- 
monly used  in  the  United  States  for  ocular  prophy- 
laxis.) The  infants  are  randomly  assigned  to  one  of 
these  three  groups  in  the  delivery  room.  Infants  with- 
out conjunctivitis  are  monitored  for  2  months  after  de- 
livery. Infants  developing  conjunctivitis  are  monitored 
for  2  months  after  successful  treatment  of  their  infec- 
tion. The  study  includes  extensive  efforts  to  determine 


Courtesy  of  Thomas  Bell,  M.D. 
Instillation  of  fluorescein  with  impregnated  paper  strip. 


Courtesy  of  Thomas  Bell,  M.D. 

Observation  of  residual  fluorescein  with  cobalt  blue  filtered 
light. 
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the  etiology  of  the  conjunctivitis  and  the  presence  of 
nasolacrimal  duct  obstruction. 

The  first  3  years  of  patient  recruitment  have  been 
completed.  None  of  the  450  women  enrolled  in  the 
study  to  date  has  been  found  to  have  gonorrhea.  The 
attack  rate  of  conjunctivitis  in  the  first  2  months  of  life 
for  the  entire  cohort  is  approximately  18  percent. 

PATIENT  ELIGIBILITY 

The  study  includes  only  male  and  female  infants  deliv- 
ered at  University  Hospital  in  Seattle,  Washington. 
Women  are  recruited  after  the  28th  week  of  pregnancy 
and  must  be  English  speaking.  In  addition,  they  must 
be  planning  to  stay  at  the  hospital  at  least  48  hours 
following  delivery  and  live  in  the  greater  Seattle  met- 
ropolitan area.  Infants  delivered  by  vaginal  or  Caesar- 
ean  births  are  eligible.  Excluded  from  the  study  are 
siblings  of  infants  enrolled  in  the  study,  women  who 
are  culture-positive  for  gonorrhea,  infants  receiving 
systemic  antimicrobials  for  reasons  other  than  con- 
junctivitis, women  receiving  antimicrobials  at  the  time 
of  delivery,  and  families  unlikely  to  be  available  for 
followup  after  delivery. 

The  trial  will  continue  to  recruit  patients  until  it  has 
fulfilled  the  required  sample  size  (1,200),  unless  the 
investigators  note  any  undue  health  risk  to  the  infants. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  August  1985. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 


DATA  AND  SAFETY  MONITORING  COMMITTEE 

Donald  J.  Doughman,  M.D. 
University  of  Minnesota 
Minneapolis,  Minnesota 

David  Eschenbach,  M.D. 
University  of  Washington 
Seattle,  Washington 

J.  Thomas  Grayston,  M.D. 
University  of  Washington 
Seattle,  Washington 

King  K.  Holmes,  M.D.,  Ph.D. 
Harborview  Medical  Center 
Seattle,  Washington 

Daniel  J.  Karr,  M.D. 
Children's  Hospital 
Seattle,  Washington 

Marijane  Krohn,  Ph.D. 
University  of  Washington 
Seattle,  Washington 

Richard  Kronmal,  Ph.D. 
University  of  Washington 
Seattle,  Washington 

Edgar  K.  Marcuse,  M.D. 
Children's  Hospital 
Seattle,  Washington 

Ross  L.  Prentice,  Ph.D. 

Fred  Hutchinson  Cancer  Research  Center 

Seattle,  Washington 

John  W  Reynolds,  M.D. 

Oregon  Health  Science  University 

Portland,  Oregon 

Julius  Schachter,  Ph.D. 
University  of  California 
San  Francisco,  California 


PUBLICATIONS 

None. 

CLINICAL  CENTER 

J.  Thomas  Grayston,  M.D. 
Thomas  Benedetti,  M.D. 
Alvin  Novack,  M.D. 
Heather  Watts,  M.D. 
University  of  Washington 
Health  Sciences  Center 
Seattle,  Washington  98195 
Telephone:  (206)  543-9236 


Ex  Officio  Member 

Ralph  J.  Helmsen,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Collaborative  Corneal  Transplantation  Studies  (CCTS) 


STUDY  CO-CHAIRMEN: 
INSTITUTIONS: 


Walter  J.  Stark,  M.D.,  and  R.  Doyle  Stulting,  M.D.,  Ph.D. 

6  Clinical  Centers 
2  Resource  Centers 


Collaborative 
Corneal 
Transplantation 
Studies 


PURPOSE 

To  determine  whether  histocompatibility  matching  of 
corneal  transplant  donors  and  recipients  can  reduce 
the  incidence  of  graft  rejection  in  high-risk  patients. 

BACKGROUND 

Approximately  20  percent  of  corneal  transplant  pa- 
tients, about  6,000  per  year,  face  donor  tissue  rejection 
at  rates  of  up  to  60  percent  because  of  corneal  vas- 
cularization or  prior  graft  rejection.  Histocompatibility 
antigen  matching  and /or  crossmatching  may  offer 
these  patients  an  improved  chance  for  successful  out- 
come. 

DESCRIPTION 

The  Collaborative  Corneal  Transplantation  Studies 
Group  is  conducting  two  controlled,  double-masked 
studies  addressing  distinct  scientific  questions  about 
donor-recipient  histocompatibility  matching.  The 
Crossmatch  Study  is  a  randomized  study  assessing 
the  effectiveness  of  crossmatching  in  preventing  graft 
rejection  among  high-risk  patients  with  lym- 
phocytotoxic antibodies.  The  Antigen  Matching 
Study  is  a  prospective,  partially-randomized,  observa- 
tional study  of  the  effectiveness  of  HLA-A,  HLA-B, 
and  HLA-DR  donor-recipient  matching  in  high-risk 
patients  who  have  no  lymphocytotoxic  antibodies.  Six 
clinical  centers  are  recruiting  high-risk  patients  and 
collaborating  with  their  local  eye  banking  and  organ 


Courtesy  of  Walter  J.  Stark,  M.D. 


CCTS  study  protocol. 


Courtesy  of  Walter  J.  Stark,  M.D. 

Endothelial  rejection  line  in  a  pretransplant  CCTS  patient. 


procurement  agencies  in  procuring  donor  corneal  tis- 
sue. For  each  of  the  two  studies,  a  total  of  400  patients 
is  being  sought.  Blood  samples  from  each  enrolled  pa- 
tient are  sent  to  the  local  CCTS  tissue-typing  labora- 
tory for  HLA  typing,  and  serum  samples  are  sent  to  the 
Central  Laboratory  for  screening  for  preformed 
lymphocytotoxic  antibodies.  Depending  on  the  results 
of  the  testing,  patients  are  entered  into  either  the 
Crossmatch  Study  or  the  Antigen  Matching  Study. 

As  corneal  donors  become  available,  donor  blood 
samples  are  HLA-typed  at  the  local  laboratories  and 
crossmatched  against  all  CCTS  patients  awaiting 
transplantation.  Results  of  the  testing  are  entered  in  a 
national,  24-hour,  computerized  allocation  system  op- 
erated by  the  United  Network  for  Organ  Sharing 
(UNOS).  Patients  in  the  Crossmatch  Study  receive  cor- 
neas from  either  positively  crossmatched  donors  or 
negatively  crossmatched  donors.  Patients  in  the  Anti- 
gen Matching  Study  receive  corneas  with  0  to  6 
matched  antigens. 

Transplant  patients  are  followed  intensively  during 
the  first  months  after  surgery.  Clinic  visits  are  tapered 
to  two  during  the  third  and  final  year  of  followup, 
resulting  in  a  total  of  17  postoperative  visits.  Irrevers- 
ible failure  of  the  corneal  allograft  due  to  rejection  is 
the  primary  outcome  variable  in  both  studies.  Allo- 
graft reaction  episodes,  irreversible  failure  due  to  all 
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causes,  and  visual  acuity  are  secondary  outcome  vari- 
ables. 

PATIENT  ELIGIBILITY 

Males  and  females  ages  10  years  or  older  with  2  to  4 
quadrants  of  corneal  stroma  vascularization  or  a  his- 
tory of  allograft  rejection  in  the  eye  to  be  considered  for 
surgery  are  eligible  for  both  studies  in  the  CCTS. 

Patients  must  be  willing  to  participate  in  3  years  of 
followup.  No  one  who  has  a  condition  that  would 
greatly  increase  the  risk  of  non-rejection  graft  failure, 
such  as  xerophthalmia  or  severe  exposure  keratopathy, 
will  be  eligible  for  the  CCTS.  Also  excluded  are  pa- 
tients with  either  systemic  diseases  or  medication 
usage  that  might  alter  their  immune  responses. 

PATIENT  RECRUITMENT 

Recruitment  began  in  May  1986  and  was  completed 
September  30, 1989. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

Stark  WJ,  Stulting  RD,  Thoft  R:  HLA  matching  and 
corneal  transplantation.  N  Engl  J  Med  316:1476-1477, 
1987. 

Klein  PK,  Stark  WJ,  Maguire  MG,  Stulting  RD,  Collab- 
orative Corneal  Transplantation  Research  Group: 
Donor-recipient  crossmatching  and  typing  to  avoid 
corneal  allograft  rejection,  in  Cavanaugh  HD  (ed):  The 
Cornea:  The  World  Congress  on  the  Cornea  III.  New 
York,  Raven  Press,  1988,  pp.  395-398. 

Maguire  MG  (for  the  Collaborative  Corneal  Transplan- 
tation Studies  Group):  Cytomegalovirus  (CMV)  trans- 
mission and  corneal  transplantation.  Arch 
Ophthalmol  106:877, 1988. 

Stark  WJ,  Stulting  RD,  Collaborative  Corneal  Trans- 
plantation Research  Group:  Sharing  tissue  typing  in- 
formation from  the  Collaborative  Corneal 
Transplantation  Studies.  Arch  Ophthalmol  107:633, 
1989. 

CLINICAL  CENTERS 

California 

Ronald  E.  Smith,  M.D. 

John  Irvine,  M.D. 

Peter  McDonnell,  M.D. 

Estelle  Doheny  Eye  Institute 

1355  San  Pablo  Street 

Los  Angeles,  California  90033 

Telephone:  (213)  224-7176 


Georgia 

R.  Doyle  Stulting,  M.D.,  Ph.D. 

George  O.  Waring  III,  M.D. 

Emory  Eye  Center 

Emory  University 

1327  Clifton  Road,  NE.,  5th  Floor 

Atlanta,  Georgia  30322 

Telephone:  (404)  321-0111  x3855 

Maryland 

Walter  J.  Stark,  M.D. 

John  D.  Gottsch,  M.D. 

Hugh  R.  Taylor,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  327 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-5490 

Michigan 

Roger  F.  Meyer,  M.D. 

Alan  Sugar,  M.D. 

H.  Kaz  Soong,  M.D. 

W.K.  Kellogg  Eye  Center 

1000  Wall  Street 

Ann  Arbor,  Michigan  48105 

Telephone:  (313)  763-5506 

North  Carolina 

Gary  N.  Foulks,  M.D. 

Fred  Sanfilippo,  M.D.,  Ph.D. 

L.  Michael  Cobo,  M.D. 

Duke  University  Medical  Center 

Erwin  Road 

Box  3802 

Durham,  North  Carolina  27710 

Telephone:  (919)  684-6417 

Wisconsin 

John  W.  Chandler,  M.D. 
Michael  B.  Shapiro,  M.D. 
Peter  Rapoza,  M.D. 
Department  of  Ophthalmology 
Clinical  Science  Center 
University  of  Wisconsin-Madison 
600  Highland  Avenue,  F4/330 
Madison,  Wisconsin  53792 
Telephone:  (608)  263-9797 
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RESOURCE  CENTERS 

Chairman's  Office 

Walter  J.  Stark,  M.D. 

Wilmer  Ophthalmological  Institute 

The  Johns  Hopkins  Medical  Institutions 

Maumenee  Building,  Room  327 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-5490 
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Herpetic  Eye  Disease  Study  (HEDS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Chandler  R.  Dawson,  M.D. 

8  Clinical  Centers 
1   Resource  Center 


PURPOSE 

•  To  determine  how  two  different  antiviral  agents 
and  a  topical  corticosteroid  affect  the  progression  and 
severity  of  ocular  herpetic  disease. 

•  To  provide  an  overview  of  the  natural  history  of 
ocular  herpes  simplex  virus  infections  under  currently 
used  treatment. 

•  To  provide  a  framework  for  therapeutic  trials  of 
other  infectious  and  inflammatory  eye  diseases. 

BACKGROUND 

Infection  of  the  eye  by  herpes  simplex  virus  (HSV)  is  a 
leading  cause  of  corneal  blindness  in  the  United  States 
and  other  countries.  It  can  lead  to  corneal  scarring  and 
neovascularization,  permanent  endothelial  dysfunc- 
tion and  corneal  edema,  secondary  glaucoma,  and  cat- 
aract. Despite  the  availability  of  four  antiviral  agents 
highly  active  against  HSV  keratitis,  there  is  still  no 
effective  method  for  reducing  the  frequency  of  recur- 
rence or  severity  of  stromal  keratitis  and  iridocyclitis. 
In  addition,  the  prognosis  is  poor  for  recovery  of  good 
vision  following  penetrating  keratoplasty  for  actively 
inflamed  or  highly  vascularized  herpetic  corneas. 

DESCRIPTION 

On  the  basis  of  both  animal  and  human  studies,  the 
antiviral  agent  acyclovir  appears  to  offer  opportunities 
both  for  providing  specific  treatment  and  for  prevent- 
ing recurrence  of  HSV  disease.  However,  no  consensus 
yet  exists  on  the  management  of  herpetic  eye  disease 
to  establish  therapeutic  guidelines  for  the  use  of  other 
antivirals,  such  as  trifluridine  and  anti-inflammatory 
agents. 

There  are  three  components  of  this  study  to  examine 
the  treatment  of  herpes  simplex  in  stromal  keratitis 
and  iridocyclitis: 

Herpes  Stromal  Keratitis,  Not  on  Steroid  Treat- 
ment (SKN).  The  SKN  is  a  randomized,  double- 
masked,  controlled  clinical  trial  of  HSV  stromal 
keratitis  in  patients  not  currently  using  a  topical  cor- 
ticosteroid. Treatment  with  topical  corticosteroid  ver- 
sus placebo  is  given  in  decreasing  frequency  for  a 
10-week  period.  All  patients  are  treated  with  topical 
trifluridine,  an  antiviral  agent.  Successful  outcome  for 
the  SKN  study  is  resolution  of  the  stromal  opacity  and 
inflammation  to  a  stable  state  that  does  not  change  for 


2  weeks  after  completion  of  the  treatment  regimen. 
The  SKN  recruitment  goal  is  178  patients. 

Herpes  Stromal  Keratitis,  on  Steroid  Treatment 
(SKS).  The  SKS  is  a  randomized,  double-masked,  con- 
trolled clinical  trial  for  patients  with  HSV  stromal  ker- 
atitis who  are  receiving  a  decreasing  dosage  of  topical 
corticosteroid  over  a  10- week  period.  Treatment  with 
oral  acyclovir  (ACV),  or  placebo  capsules,  is  given  for 
a  10- week  period.  Successful  outcome  for  the  SKS  is 
the  same  as  that  for  SKN,  above.  The  SKS  recruitment 
goal  is  104  patients. 

Herpes  Simplex  Virus  Iridocyclitis,  Receiving 
Topical  Steroids  (IRT).  The  IRT  is  a  randomized,  dou- 
ble-masked, controlled  clinical  trial  studying  HSV  iri- 
docyclitis in  patients  who  also  receive  a  progressively 
decreasing  dosage  of  topical  corticosteroid  over  10 
weeks.  Treatment  with  oral  ACV  versus  placebo  is 
given  for  a  10- week  period.  Successful  outcome  for 
the  IRT  is  resolution  of  iridocyclitis  with  fewer  than 
1+  cells  in  the  anterior  chamber  and  no  significant 
keratitis  and  with  stabilization  for  2  weeks  after  com- 
pletion of  treatment.  The  IRT  recruitment  goal  is  104 
patients. 

The  examinations  and  technical  procedures  per- 
formed in  all  three  studies  include  visual  acuity,  slit 
lamp  biomicroscopy,  tonometry,  antibody  tests  for 
HSV,  and  clinical  photomicrography.  ACV  is  adminis- 
tered in  200-mg  capsules  (400  mg  5  times  a  day),  and 
there  are  similar  placebo  capsules.  Trifluridine  and 
placebo  drops  are  dispensed  from  identical  bottles, 
and  the  corticosteroid  preparation  (prednisolone 
phosphate  0.12  percent  and  1.0  percent)  and  placebo 
drops  are  likewise  in  identical  bottles. 

A  change  in  visual  function  before  and  after  treat- 
ment is  a  secondary  outcome  in  these  studies. 
Pretreatment  visual  acuity  is  expected  to  be  compro- 
mised by  the  disease  process.  Because  improvement 
in  visual  acuity  associated  with  antiviral  or  corticoste- 
roid treatment  is  expected,  it  is  be  measured. 


PATIENT  ELIGIBILITY 

Male  and  female  candidates  for  the  study  must  be  age 
12  or  older  and  have  active  herpes  simplex  stromal 
keratitis  with  or  without  iridocyclitis.  Symptoms  must 
not  be  caused  by  other  focal  stromal  inflammation. 
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Patients  are  excluded  if  they  have  dendritic  keratitis, 
geographic  keratitis,  significant  epithelial  defects  that 
are  greater  than  1.0  mm  in  diameter,  or  previous 
keratoplasty  of  the  involved  eye.  Women  15  to  50  years 
of  age  may  be  included  if  they  are  not  pregnant,  are 
using  some  form  of  birth  control,  and  do  not  intend  to 
become  pregnant  during  the  course  of  antiviral  treat- 
ment. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  September  1988. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 
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Prospective  Evaluation  of  Radial  Keratotomy  (PERK) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


George  O.  Waring  III,  M.D. 

9  Clinical  Centers 
2  Resource  Centers 


erk 

Prospective  Evaluation 
of  Radial  Keratotomy 


PURPOSE 

•  To  determine  whether  radial  keratotomy  is  effective 
in  reducing  myopia. 

•  To  detect  complications  of  the  surgery. 

•  To  discover  patient  characteristics  and  surgical 
factors  affecting  the  results. 

•  To  determine  the  long-term  safety  and  efficacy  of  the 
procedure. 

BACKGROUND 

Approximately  11  million  Americans  have  myopia 
that  can  be  corrected  with  eyeglasses  or  contact  lenses. 
Some  of  these  people  may  also  be  candidates  for  radial 
keratotomy  (RK),  a  procedure  that  aims  to  correct  or 
reduce  myopia  by  surgery  that  flattens  the  corneal  cur- 
vature. 

Keratotomy  was  first  performed  by  surgeons  in 
Europe  and  the  United  States  in  the  late  lSOCs,  and  the 
basic  optical  and  mechanical  principles  of  the  opera- 
tion were  defined  in  the  1940's  and  1950's  by  the  Jap- 
anese doctors,  T.  Sato  and  K.  Akiyama,  who  used 
anterior  and  posterior  corneal  incisions.  The  posterior 
incisions  damaged  the  cornea,  and  the  procedure  was 
modified  in  the  Soviet  Union  by  doctors  S.N. 
Fyodorov  and  V.  Durnev  to  include  incisions  in  only 
the  anterior  cornea.  Since  its  introduction  in  the  United 
States  in  1978,  numerous  ophthalmologists  have  made 
technical  and  surgical  improvements  in  the  procedure, 
such  as  ultrasonic  methods  to  measure  the  thickness  of 


Courtesy  of  George  O.  Waring  HI,  M.D. 

PERK  surgical  technique:  Blade  length  is  100  percent  of  the 
thinnest  paracentral  reading. 


the  cornea  and  the  use  of  diamond-bladed  micrometer 
knives  to  make  the  incisions. 

However,  scientific  assessment  of  RK  lagged  behind 
growing  public  and  professional  interest  in  the  proce- 
dure. In  1980,  in  response  to  widespread  concern  about 
the  long-term  safety  and  efficacy  of  RK,  a  group  of 
ophthalmic  surgeons  approached  the  National  Eye  In- 
stitute with  a  proposal  for  a  multicenter  clinical  trial 
that  would  evaluate  the  potential  benefits  and  risks  of 
this  procedure. 

DESCRIPTION 

The  Prospective  Evaluation  of  Radial  Keratotomy 
(PERK)  study,  involving  435  patients,  is  a  controlled 
clinical  trial  designed  to  evaluate  the  short-  and  long- 
term  safety  and  efficacy  of  radial  keratotomy.  The  pro- 
cedure is  evaluated  by  comparing  a  patient's  vision 
before  and  after  surgery.  The  more  myopic  eye  re- 
ceived surgery  first.  For  patients  with  a  similar  degree 
of  myopia  in  both  eyes,  one  eye  was  randomly  selected 
for  surgery.  Patients  were  required  to  wait  1  year  be- 
fore having  the  operation  on  the  second  eye. 

The  surgical  technique  was  standardized,  consist- 
ing of  eight  radial  incisions  with  a  diamond  microme- 
ter knife.  The  diameter  of  the  central,  uncut,  clear  zone 
was  determined  by  the  preoperative  spherical  equiva- 
lent cycloplegic  refraction  (-2.00  to  -3.12  D  =  4.0  mm; 
-3.25  to  -4.3  D  =  3.5  mm;  -4.50  to  -8.00  D  =  3.0  mm).  The 
blade  length  was  set  at  100  percent  of  the  thinnest  of 
four  intraoperative  ultrasonic  corneal  thickness  read- 
ings taken  paracentrally  at  the  3,  6,  9,  and  12  o'clock 
meridians  just  outside  the  trephine  mark  delineating 
the  clear  zone.  The  incisions  were  made  from  the  edge 
of  the  trephine  mark  to  the  limbal  vascular  arcade  and 
were  equidistantly  spaced  around  the  cornea. 

Patients  were  examined  preoperatively  and  after 
surgery  at  2  weeks,  3  months,  6  months,  and  annually 
for  5  years.  Plans  for  long-term  followup  at  10, 15,  and 
20  years  after  surgery  are  being  considered.  Examina- 
tions in  the  morning  and  evening  of  the  same  day  were 
done  at  3  months,  1  year,  and  3  years  in  a  subset  of  the 
patients  to  test  for  fluctuating  vision. 

The  primary  outcome  variables  measured  at  each 
visit  were  the  uncorrected  and  best-corrected  visual 
acuity  and  the  refractive  error  with  the  pupil  dilated 
and  undilated.  The  corneal  shape  was  measured  with 
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central  keratometry  and  photokeratoscopy.  Endothe- 
lial function  was  evaluated  using  specular  microscopy. 
A  slit  lamp  examination  was  made  to  check  for  compli- 
cations from  the  incisions.  Possible  glare  complica- 
tions were  studied  with  contrast  sensitivity  testing. 
Patient  motivation  and  satisfaction  were  studied  with 
a  psychometric  questionnaire. 

PATIENT  ELIGIBILITY 

All  men  and  women  had  from  2  to  8  diopters  of  simple 
myopia  and  were  correctable  to  20/20  or  better  with 
glasses  or  contact  lenses.  All  patients  had  the  stability 
of  their  myopia  documented  by  previous  records.  Pa- 
tients were  at  least  21  years  of  age  and  lived  in  the 
metropolitan  areas  of  the  study  centers.  Each  patient 
agreed  to  have  surgery  on  one  eye  and  to  wait  1  year 
for  surgery  on  the  other  eye.  Patients  with  systemic 
diseases  that  might  affect  corneal  wound  healing  and 
patients  with  high  corneal  astigmatism  were  excluded 
from  the  study. 

PATIENT  RECRUITMENT  STATUS 

Recruitment  began  in  April  1981  and  was  completed  in 
October  1983. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

In  the  PERK  study,  it  was  found  that  radial  keratotomy 
reduced  myopia,  but  that  the  effectiveness  of  the  out- 
come varied  among  patients.  Among  390  eyes  (90  per- 
cent followup  rate)  at  4  years  after  surgery,  myopia 
was  reduced  in  all  eyes  except  one.  The  refractive 
change  ranged  from  a  0.62  diopter  increase  in  myopia 
to  a  9.75  diopter  decrease  in  myopia  and  averaged  3.81 
diopters  (SD  =  1.64).  For  55  percent  of  the  eyes,  the 
refractive  error  was  within  1  diopter  of  emmetropia,  28 
percent  of  eyes  were  undercorrected,  and  17  percent 
were  overcorrected  by  more  than  1  diopter.  At  4  years 
after  surgery,  52  percent  of  eyes  saw  20/20  or  better,  76 
percent  of  eyes  saw  20/40  or  better,  and  2  percent  of 
eyes  saw  20/200  or  worse.  The  surgery  was  more  ef- 
fective for  patients  with  preoperative  refraction  be- 
tween -2  and  -4.37  diopters. 

Although  refractive  error  and  uncorrected  visual 
acuity  are  the  most  common  measures  used  to  assess 
the  effectiveness  of  refractive  corneal  surgery,  in  some 
cases  these  two  measures  give  conflicting  evidence. 
Therefore,  a  visual  function  score  combining  refractive 
error  and  uncorrected  visual  acuity  was  devised  that 
classified  patients  into  excellent,  good,  fair,  and  poor 
visual  function  outcomes.  Patients  in  the  excellent  cat- 
egory had  a  refractive  error  of  -1  to  +0.50  diopter  and 
uncorrected  visual  acuity  of  20/25  or  better.  Patients  in 


the  poor  category  had  a  refractive  error  with  more  than 
3  diopters  of  myopia  or  more  than  2  diopters  of  hyper- 
opia and  an  uncorrected  visual  acuity  of  20/100  or 
worse.  Patients  in  the  good  and  fair  categories  had 
intermediate  values  of  refractive  error  and  visual  acu- 
ity. For  PERK  patients  4  years  after  surgery,  the  values 
of  the  visual  function  score  were  excellent,  39  percent; 
good,  29  percent;  fair,  20  percent;  and  poor,  12  percent. 

The  ability  of  a  patient  to  function  without  specta- 
cles or  contact  lenses  after  radial  keratotomy  is  a  par- 
tial indicator  of  the  success  of  the  surgery.  Of  323 
patients  with  operations  on  both  eyes  operated  at  4 
years,  208  (64  percent)  stated  that  they  wore  no  correc- 
tion on  either  eye. 

Serious  complications  were  relatively  rare.  Nine 
eyes  lost  two  or  three  lines  of  best  corrected  visual 
acuity,  eight  eyes  experienced  vascularization  of  the 
incisions,  two  eyes  had  delayed  bacterial  keratitis,  and 
four  eyes  had  recurrent  epithelial  erosions.  Eleven  per- 
cent of  the  eyes  had  an  increase  in  refractive  astigma- 
tism of  1  diopter  or  more. 

The  primary  factors  affecting  the  surgical  outcome 
were  the  age  of  the  patient,  the  diameter  of  the  clear 
zone,  and  the  depth  of  the  incision  scar.  An  estimate  of 
the  variation  in  the  refractive  change  among  patients 
with  the  same  age,  clear  zone,  and  depth  of  incision  is 
±  2.21  diopters. 

The  refractive  error  continues  to  change  in  some 
patients.  Between  6  months  and  4  years  after  surgery, 
73  percent  of  eyes  were  relatively  stable,  with  a  refrac- 
tive change  less  than  1  diopter.  Four  percent  of  eyes 
had  an  increase  in  minus  power  of  1  diopter  or  more. 
However,  23  percent  of  eyes  had  a  decrease  in  minus 
power  of  1  diopter  or  more,  that  is,  a  change  in  the 
direction  of  a  continued  effect  of  the  surgery.  Among 
unoperated  control  eyes,  none  had  a  decrease  in  myo- 
pia of  1  diopter  or  more  during  the  4-year  followup. 
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CATARACT 
PROGRAM 


Randomized  Trial  of  Aspirin  and  Cataracts  in  U.S.  Physicians 


STUDY  CHAIRMAN: 
INSTITUTION: 


Charles  H.  Hennekens,  M.D.,  Dr.RH. 

Brigham  and  Women's  Hospital,  Inc. 
2  Resource  Centers 


PURPOSE 

•  To  determine  whether  325  mg  of  aspirin  taken  on 
alternate  days  reduces  the  risk  of  developing  cataract 
among  male  U.S.  physicians  who  were  ages  40  to  84  in 
1982. 

•  To  identify  potential  risk  factors  for  cataract  devel- 
opment, such  as  age,  blood  pressure,  blood  choles- 
terol, height,  diabetes,  medication  use,  and  history  of 
previous  eye  trauma  or  surgery. 

BACKGROUND 

Cataract  is  one  of  the  most  common  causes  of  impaired 
vision  as  well  as  the  third  leading  cause  of  blindness  in 
the  United  States.  Although  cataract  surgery  is  one  of 
the  safest  and  most  successful  of  all  operations,  the 
annual  cost  of  this  surgery  in  the  United  States  is  esti- 
mated at  $1.35  billion.  The  National  Eye  Institute  has 
estimated  that  if  means  were  available  to  slow  the  pro- 
gression of  cataract  enough  to  delay  the  need  for  sur- 
gery by  even  10  years,  the  current  annual  number  of 
nearly  1  million  operations  could  be  reduced  by  45 
percent,  resulting  in  a  savings  of  more  than  $607  mil- 
lion per  year. 

Little  is  known  about  the  relative  importance  of 
various  potential  risk  factors  in  the  development  of 
cataract.  Most  current  information  on  risk  factors  has 
come  from  anecdotal  reports  or  relatively  small  case- 
control  studies.  One  major  project,  the  Framingham 
Eye  Study,  has  identified  several  factors  that  were  sig- 
nificantly associated  with  subsequent  cataract  forma- 
tion, including  diabetes  and  dietary  factors.  Diabetes 
has  long  been  thought  to  increase  the  risk  of  develop- 
ing cataract. 

DESCRIPTION 

Recently,  aspirin  has  been  proposed  as  a  drug  to  pre- 
vent cataract  formation  or  slow  its  progression.  Aspi- 
rin may  affect  tryptophan  levels  in  patients  with 
cataract  or  inhibit  aldose  reductase,  an  enzyme  associ- 
ated with  the  development  of  diabetic  cataract.  Data 
from  this  study  will  determine  whether  one  325  mg 
aspirin  tablet,  taken  on  alternate  days,  protects  against 
cataract  formation  and  whether  additional  cataract 
risk  factors  emerge  after  simultaneously  controlling 
for  other  variables. 


The  other  primary  objective  of  this  trial  is  to  assess 
the  antioxidant  effects  of  beta-carotene  (50  mg  on  alter- 
nate days)  on  cataract  development.  In  addition,  fac- 
tors which  have  been  suggested  to  be  cataractogenic 
will  also  be  assessed  using  nested  case-control  meth- 
ods. These  factors  include  age,  blood  pressure,  blood 
cholesterol,  height,  diabetes,  medication  use,  cigarette 
smoking,  and  history  of  previous  eye  trauma  or  sur- 
gery. In  addition,  the  possible  associations  between 
history  of  vitamin  E  and  selenium  intake  and  cataract 
will  be  explored. 

This  trial  is  part  of  the  Physicians'  Health  Study,  an 
ongoing,  randomized,  placebo-controlled,  clinical  trial 
of  aspirin  in  the  prevention  of  cardiovascular  mortal- 
ity and  beta-carotene  in  the  prevention  of  cancer.  Fol- 
lowing randomization,  each  of  the  22,071  physicians 
enrolled  was  assigned  to  one  of  four  groups  to  take 
either  aspirin  or  its  placebo  and  beta-carotene  or  its 
placebo.  Followup  questionnaires  are  sent  at  6  and  12 
months  after  randomization  and  every  12  months 
thereafter.  The  average  length  of  followup  is  now 
greater  than  5  years. 

Since  this  study  is  conducted  by  mail  among  physi- 
cians nationwide,  examinations  cannot  be  performed 
on  all  patients  to  determine  when  they  have  reached 
an  end  point.  Reported  diagnoses  of  cataract  are  con- 
firmed by  medical  record  review.  The  primary  analysis 
will  be  incidence  of  cataract  in  the  aspirin  and  placebo 
groups.  In  addition,  the  Cox  proportional  hazards 
model  will  be  used  to  determine  whether  there  is  a 
difference  in  time  to  cataract  diagnosis  between  the 
two  groups.  It  has  been  postulated  that  the  potent  an- 
tioxidant properties  of  beta-carotene  might  make  it  ef- 
fective in  preventing  cataract  development.  The 
investigators  will  thus  determine  whether  there  is  a 
difference  between  the  numbers  of  cataracts  in  the 
beta-carotene/placebo  groups  and  the  incidence  of 
cataracts  in  those  who  are  taking  aspirin  or  its  placebo. 

PATIENT  ELIGIBILITY 

The  study  population  consists  of  22,071  male  U.S.  phy- 
sicians, ages  40  to  84  years  in  1982,  with  no  history  of 
myocardial  infarction,  cancer,  kidney  disease,  renal 
disease,  or  any  other  contraindication  to  the  use  of 
aspirin  or  beta-carotene,  including  regular  use  of 
corticosteroids. 
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PATIENT  RECRUITMENT 

Recruitment  began  in  April  1982  and  was  completed  in 
December  1984. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 

RESOURCE  CENTERS 

Chairman's  Office  and  Data  Analysis  Center 

Charles  H.  Hennekens,  M.D.,  Dr.P.H. 
Brigham  and  Women's  Hospital,  Inc. 
55  Pond  Avenue 
Brookline,  Massachusetts  02146 
Telephone:  (617)  732-4965 


Collaborating  Center 

Johanna  M.  Seddon,  M.D. 
Director,  Epidemiology  Unit 
Massachusetts  Eye  and  Ear  Infirmary 
243  Charles  Street 
Boston,  Massachusetts  02114 
Telephone:  (617)  573-4010 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 
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GLAUCOMA 
PROGRAM 


Advanced  Glaucoma  Intervention  Study  (AGIS) 


STUDY  CO-CHAIRMEN: 
INSTITUTIONS: 


Douglas  E.  Gaasterland,  M.D.,  and  Fred  Ederer,  M.A.,  F.A.C.E, 

11  Clinical  Centers 
1  Resource  Center 


AGIS 


PURPOSE 

To  assess  the  long-range  outcomes  of  sequences  of  in- 
terventions involving  trabeculectomy  and  argon  laser 
trabeculoplasty  in  eyes  that  have  failed  initial  medical 
treatment  for  glaucoma. 

BACKGROUND 

In  advanced  glaucoma,  medication  alone  no  longer 
reduces  intraocular  pressure  adequately  and  the  eye 
has  field  defects.  Before  1980,  some  type  of  filtering 
surgery,  such  as  trabeculectomy,  had  been  the  usual 
method  of  intervention.  Since  then,  argon  laser  treat- 
ment has  become  a  popular  alternative  as  the  initial 
treatment  for  advanced  glaucoma.  Sometimes  the  first 
intervention  chosen  succeeds  in  controlling  pressure 
for  many  years;  at  other  times,  the  success  lasts  only  a 
few  weeks  or  months.  Because  success  is  limited,  some 
patients,  over  time,  need  to  undergo  a  sequence  of 
surgical  interventions.  Little  is  known  about  which  se- 
quence gives  the  best  long-range  outcome. 

DESCRIPTION 

The  Advanced  Glaucoma  Intervention  Study  (AGIS)  is 
designed  to  use  two  standard  interventions  for  ad- 
vanced glaucoma,  trabeculectomy  and  argon  laser 
trabeculoplasty  (ALT),  in  differing  sequences.  Eligible 
eyes  are  randomly  assigned  to  one  of  two  intervention 
sequences:  (1)  trabeculectomy,  followed  by  ALT 


should  trabeculectomy  fail,  followed  by  a  second 
trabeculectomy  should  ALT  fail;  or  (2)  ALT  followed 
by  trabeculectomy  should  ALT  fail,  followed  by  an- 
other trabeculectomy  should  the  first  trabeculectomy 
fail.  Eyes  that  fail  the  assigned  sequence  of  interven- 
tions will  be  managed  by  additional  surgery.  Interven- 
tions will  be  supplemented  with  medical  treatment  as 
needed. 

A  total  of  840  eyes  with  advanced  glaucoma  will  be 
enrolled  over  3  years.  All  patients  will  be  followed 
under  a  standardized  protocol  for  a  minimum  of  5 
years  to  determine  degree  of  visual  function  loss,  rates 
of  failure  of  interventions  and  intervention  sequences, 
rates  of  complications,  and  need  for  supplemental 
therapy. 

After  the  initial  intervention,  followup  examina- 
tions will  be  scheduled  at  6  weeks,  3  months,  6 
months,  and  every  6  months  thereafter.  In  addition, 
after  second,  third,  and  subsequent  interventions,  fol- 
lowup examinations  will  be  scheduled  at  6  weeks  and 
3  months.  Additional  visits  between  study  examina- 
tion visits  are  scheduled  for  patients  as  necessary  for 
the  management  of  the  disease. 

PATIENT  ELIGIBILITY 

Men  and  women  between  the  ages  of  35  and  80  who 
have  open-angle  glaucoma  that  has  not  been  success- 
fully controlled  by  medication  are  eligible  for  enroll- 
ment in  AGIS. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  April  1988.  As  of  May 
1990, 450  eyes  of  338  patients  had  been  enrolled. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 


Courtesy  of  Agis  Coordinating  Committee 

IOP  measurement.  AGIS  will  clarify  whether  control  oflOP 
preserves  visual  function. 
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CLINICAL  CENTERS 

Connecticut 

Joseph  Caprioli,  M.D. 

Eydie  Miller,  M.D. 

Department  of  Ophthalmology 

Yale  University  School  of  Medicine 

330  Cedar  Street 

New  Haven,  Connecticut  06510 

Telephone:  (203)  785-2741 

Washington,  D.C. 

Douglas  E.  Gaasterland,  M.D. 
Kenneth  H.  Zaslow,  M.D. 
Department  of  Ophthalmology 
Georgetown  University 
3800  Reservoir  Road,  NW. 
Washington,  D.C.  20007 
Telephone:  (202)  687-4638 

Frank  Ashburn,  M.D. 
Georgetown  University 
(Office  Address)  Eye  Associates 
4910  Massachusetts  Avenue,  NW. 
Washington,  D.C.  20016 
Telephone:  (202)  686-6702 

Arthur  L.  Schwartz,  M.D. 

Washington  Hospital  Center 

(Office  Address)  5454  Wisconsin  Avenue 

Suite  950 
Chevy  Chase,  Maryland  20815 
Telephone:  (301)  654-5114 

Georgia 

Reay  H.  Brown,  M.D. 
Mary  Lynch,  M.D. 
Emory  Eye  Center 
Emory  University 
1327  Clifton  Road,  NE. 
Atlanta,  Georgia  30322 
Telephone:  (404)  248-5805 

Angela  Vela-Thomas,  M.D. 
Thomas  S.  Harbin,  Jr.,  M.D. 
Randall  R.  Ozment,  M.D. 
Southeastern  Physicians  and  Surgeons 
2004  Peachtree  Road,  NW. 
Atlanta,  Georgia  30367-5201 
Telephone:  (404)  351-2220 

Illinois 

Jacob  T.  Wilensky,  M.D. 
Eye  and  Ear  Infirmary 
University  of  Illinois 
1855  West  Taylor 
Chicago,  Illinois  60612 
Telephone:  (312)  996-7030 


Michigan 

Gregory  L.  Skuta,  M.D. 
Eve  Higginbotham,  M.D. 
Paul  R.  Lichter,  M.D. 
Terry  J.  Bergstrom,  M.D. 
W.K.  Kellogg  Eye  Center 
University  of  Michigan 
1000  Wall  Street 
Ann  Arbor,  Michigan  48105 
Telephone:  (313)  936-7594 

Marshall  N.  Cyrlin,  M.D. 
Hugh  Beckman,  M.D. 
Charles  S.  Tressler,  M.D. 
Franklin  Eye  Consultants 
29275  Northwestern  Highway 
Suite  100 

Southfield,  Michigan  48034 
Telephone:  (313)  353-1756 

Ohio 

Paul  Weber,  M.D. 
Department  of  Ophthalmology 
Ohio  State  University 
465  West  10th  Avenue 
Columbus,  Ohio  43210 
Telephone:  (614)  293-8119 

N.  Douglas  Baker,  M.D. 

Fred  Kapetansky,  M.D. 

Ohio  State  University 

(Office  Address)  340  East  Town  Street 

Suite  8-200 

Columbus,  Ohio  43215 

Telephone:  (614)  221-7464 

Pennsylvania 

L.  Jay  Katz,  M.D. 

George  L.  Spaeth,  M.D. 

Wills  Eye  Hospital 

Glaucoma  Service 

9th  and  Walnut  Streets 

Philadelphia,  Pennsylvania  19107 

Telephone:  (215)  928-3388 

Virginia 

Robert  C.  Allen,  M.D. 

Steven  A.  Newman,  M.D. 

Department  of  Ophthalmology 

University  of  Virginia  Medical  Center 

Box  475 

Charlottesville,  Virginia  22908 

Telephone:  (804)  924-5651 

NEI  Representative 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 
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RESOURCE  CENTER 

Chairman's  Office 

Douglas  E.  Gaasterland,  M.D. 
Department  of  Ophthalmology 
Georgetown  University 
3800  Reservoir  Road,  NW. 
Washington,  D.C.  20007 
Telephone:  (202)  687-4638 

Coordinating  Center 

Fred  Ederer,  M.A.,  EA.C.E. 
James  D.  Knoke,  Ph.D. 
The  EMMES  Corporation 
11325  Seven  Locks  Road,  Suite  214 
Potomac,  Maryland  20854 
Telephone:  (301)  299-8655 

POLICY  AND  TREATMENT  EFFECTS 
MONITORING  BOARD 

Matthew  D.  Davis,  M.D. 
University  of  Wisconsin 
Madison,  Wisconsin 

David  K.  Dueker,  M.D. 
University  of  Missouri 
Columbia,  Missouri 


Curt  D.  Furberg,  M.D. 

Bowman  Gray  School  of  Medicine 

Winston-Salem,  North  Carolina 

Sylvan  B.  Green,  M.D. 
National  Cancer  Institute 
Bethesda,  Maryland 

The  Reverend  Canon  Michael  P.  Hamilton 
Washington  Cathedral 
Washington,  D.C. 

Paul  F.  Palmberg,  M.D.,  Ph.D. 
University  of  Miami 
Miami,  Florida 

Marvin  A.  Schneiderman,  Ph.D. 
National  Academy  of  Sciences 
National  Research  Council 
Washington,  D.C. 

Ex  Officio  Members 

Fred  Ederer,  M.A.,  F.A.C.E. 
The  EMMES  Corporation 
Potomac,  Maryland 

Douglas  E.  Gaasterland,  M.D. 
Georgetown  University 
Washington,  D.C. 
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Fluorouracil  Filtering  Surgery  Study  (FFSS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Richard  K.  Parrish  II,  M.D. 

7  Clinical  Centers 
1  Resource  Center 


FLUOROURACIL 
FILTERING 
SURGERY 
STUDY 


PURPOSE 

To  determine  if  postoperative  subconjunctival  injec- 
tions of  5-fluorouracil  (5-FU)  increase  the  success  rate 
of  filtering  surgery  in  patients  at  high  risk  for  failure 
after  standard  glaucoma  filtering  surgery. 

BACKGROUND 

Filtering  surgery  adequately  lowers  intraocular  pres- 
sure in  most  glaucoma  patients.  However,  the  progno- 
sis is  less  favorable  for  aphakic  patients  with  glaucoma 
or  glaucoma  in  phakic  eyes  following  unsuccessful  fil- 
tering operations.  Failure  of  filtering  surgery  is  usually 
attributed  to  the  proliferation  of  fibroblasts  at  the  fil- 
tering site.  The  use  of  5-FU,  an  antimetabolite,  has  been 


Courtesy  of  Fluorouracil  Filtering  Surgery  Study  (FFSS) 


Flourouracil  Filtering  Surgery  Study  goal:  intraocular 
pressure  control. 


shown  to  inhibit  the  proliferation  of  fibroblasts  in  tis- 
sue culture,  and  in  preliminary  studies  it  has  increased 
the  success  of  filtering  surgery  in  a  non-human  pri- 
mate model. 

DESCRIPTION 

The  Fluorouracil  Filtering  Surgery  Study  (FFSS)  is  a 
randomized,  controlled  clinical  trial  comparing  the 
success  rate  of  standard  glaucoma  filtering  surgery  to 
standard  surgery  with  adjunctive  5-FU  treatment.  An 
ancillary  study  will  provide  data  on  the  development 
of  filtering  blebs  following  surgery,  both  with  and 
without  use  of  5-FU,  and  on  the  relationship  of  filter- 
ing bleb  morphology  and  intraocular  pressure  control. 

Another  element  of  this  study  is  to  evaluate  the  fre- 
quency and  severity  of  possible  adverse  effects  related 
to  5-FU  injections.  Detailed  preoperative  and  postop- 
erative examinations  of  the  cornea,  lens,  and  retina 
will  be  done.  Systemic  toxicity  will  be  assessed  by  pre- 
operative and  postoperative  hematologic  studies. 

After  the  investigators  perform  the  filtering  surgery 
and  determine  that  the  new  outlet  channel  is  working, 
patients  are  randomized  to  receive  either  5-FU  injec- 
tions or  standard  postsurgical  care  without  5-FU.  The 
5-FU-treated  patients  receive  subconjunctival  injec- 
tions of  5  mg  of  5-FU  twice  daily  on  postoperative  days 
1  through  7,  and  once  daily  on  postoperative  days  8 
through  14.  There  have  been  213  patients  recruited  into 
the  study — 162  with  previous  cataract  extraction  and 
51  with  previous  filtering  surgery. 

All  patients  are  examined  at  1  month,  3  months,  6 
months,  and  at  6-month  intervals  thereafter.  Success 
and  failure  rates  are  calculated  on  the  basis  of  the  fol- 
lowing intraocular  pressure  levels:  Success  (unquali- 
fied) is  intraocular  pressure  (IOP),  <  21  mm  Hg 
without  ocular  hypotensive  medication,  success  (qual- 
ified) is  IOP  <  21  mm  Hg  with  ocular  hypotensive  med- 
ication, and  failure  is  IOP  >  21  mm  Hg  despite 
maximal  ocular  hypotensive  medication  1  year  post- 
operative, or  IOP  >  21  mm  Hg  despite  maximal  ocular 
hypotensive  medication  at  the  time  of  reoperation  if 
reoperation  occurs  less  than  1  year  after  initial  surgery. 
Possible  concomitant  risks  of  5-FU  treatment,  such  as 
toxic  effects  to  the  cornea,  lens,  or  retina,  will  be  mon- 
itored. 
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PATIENT  ELIGIBILITY 

Men  and  women  with  uncontrolled  intraocular  pres- 
sure greater  than  21  mm  Hg  in  one  or  both  eyes,  de- 
spite maximal  tolerated  therapy,  who  are  either 
aphakic  or  who  have  had  previous  filtering  surgery, 
are  eligible  to  participate. 

PATIENT  RECRUITMENT  STATEMENT 

Recruitment  began  in  September  1985  and  was  com- 
pleted in  June  1988.  The  213  patients  enrolled  in  the 
study  are  being  followed  for  5  years  postoperative. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

Results  from  the  FFSS  were  announced  in  December 
1989.  One-year  followup  data  demonstrated  a  50  per- 
cent improvement  in  surgical  control  of  glaucoma 
using  5-FU  in  patients  at  high  risk  for  blindness.  Of  the 
105  operations  on  eyes  treated  with  5-FU,  73  percent 
were  successful  at  1  year,  compared  with  50  percent  of 
the  108  eyes  in  the  standard  therapy  group. 

Filtering  surgery  followed  by  postoperative  injec- 
tions of  5-FU  provided  an  additional  benefit.  Two- 
thirds  of  the  patients  receiving  treatment  with  5-FU 
did  not  need  to  resume  taking  medications  to  control 
their  glaucoma.  In  the  standard  therapy  group,  only 
about  one-third  maintained  satisfactory  pressure  con- 
trol without  medication.  Moreover,  of  those  requiring 
medication  after  surgery,  patients  in  the  5-FU  group 
needed  fewer  types  and  lower  doses  of  medications 
than  those  in  the  standard  treatment  group. 

The  5-FU  injections  given  twice  daily  for  the  first 
week  and  daily  the  second  week  sometimes  caused 
corneal  epithelial  toxicity  with  epithelial  defects,  bac- 
terial corneal  ulcer,  and  anterior  stromal  scarring; 
however,  these  side  effects  were  usually  short-lived, 
and  the  patients  tolerated  them  without  substantial 
problems. 

PUBLICATIONS 

The  Fluorouracil  Filtering  Study  Group:  Fluorouracil 
Filtering  Surgery  Study  one  year  followup.  Am  J 
Ophthalmol  108:625-635, 1989. 

CLINICAL  CENTERS 

California 

Dale  Kennedy  Heuer,  M.D. 
Estelle  Doheny  Eye  Foundation 
USC  Health  Science  Campus 
1355  San  Pablo  Street 
Los  Angeles,  California  90033 
Telephone:  (213)  224-5278 


Florida 

Mark  B.  Sherwood,  M.D. 
Department  of  Ophthalmology 
University  of  Florida  College  of  Medicine 
Box  7284,  JHMHC 
Gainesville,  Florida  32610 
Telephone:  (904)  392-3451 

Richard  K.  Parrish  II,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

P.O.  Box  016880 

Miami,  Florida  33101 

Telephone:  (305)  326-6389 

Illinois 

Jacob  T.  Wilensky,  M.D. 
Eye  and  Ear  Infirmary 
University  of  Illinois 
1855  West  Taylor,  Room  278 
Chicago,  Illinois  60612 
Telephone:  (312)  996-5647 

Iowa 

Lee  Alward,  M.D. 
Department  of  Ophthalmology 
University  of  Iowa  Hospitals  and  Clinics 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-2215 

Missouri 

Michael  Kass,  M.D. 
Department  of  Ophthalmology 
Washington  University 
660  South  Euclid,  Box  8096 
St.  Louis,  Missouri  63110 
Telephone:  (314)  362-7088 

Ohio 

Michael  G.  Gressel,  M.D. 
Lakeland  Medical  Building 
3600  Kolbe  Road,  #104 
Lorain,  Ohio  44053 
Telephone:  (216)  282-1011 

RESOURCE  CENTERS 

Chairman's  Office 

Richard  K.  Parrish  II,  M.D. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

P.O.  Box  016880 

Miami,  Florida  33101 

Telephone:  (305)  326-6389 
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Coordinating  Center 

Joyce  Schiffman,  M.S. 

Bascom  Palmer  Eye  Institute 

University  of  Miami  School  of  Medicine 

900  NW.  17th  Street 

P.O.  Box  016880 

Miami,  Florida  33101 

Telephone:  (305)  326-6354 

NEI  Representative 

Richard  Mowery,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

David  K.  Dueker,  M.D. 
University  of  Missouri 
Columbia,  Missouri 

Curt  D.  Furberg,  M.D. 

Bowman  Gray  School  of  Medicine 

Winston-Salem,  North  Carolina 


Sylvan  B.  Green,  M.D. 
National  Cancer  Institute 
Bethesda,  Maryland 

Alan  M.  Laties,  M.D. 
University  of  Pennsylvania 
Philadelphia,  Pennsylvania 

Katherine  Peres,  Ph.D. 
Davie,  Florida 

Robert  Taylor,  M.D. 
Milwaukee,  Wisconsin 

Ex  Officio  Members 

Peter  A.  Dudley,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Dennis  Gillings,  Ph.D. 
University  of  North  Carolina 
Chapel  Hill,  North  Carolina 

Richard  L.  Mowery,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Glaucoma  Laser  Trial  (GLT) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Hugh  Beckman,  M.D. 

8  Clinical  Centers 
3  Resource  Centers 


% 


PURPOSE 

To  compare  the  safety  and  long-term  efficacy  of  argon 
laser  treatment  of  the  trabecular  meshwork  with 
standard  medical  treatment  for  primary  open-angle 
glaucoma. 

BACKGROUND 

During  the  last  decade,  argon  laser  trabeculoplasty 
(ALT)  has  often  been  used  instead  of  surgery  as  the 
treatment  of  choice  in  cases  of  open-angle  glaucoma 
that  could  not  be  controlled  by  drugs.  ALT  treatment 
consists  of  tiny  laser  burns  evenly  spaced  around  the 
trabecular  meshwork.  It  sometimes  has  been  found  to 
be  effective  in  controlling  glaucoma,  although  many 
eyes  still  require  some  medical  treatment. 

DESCRIPTION 

The  Glaucoma  Laser  Trial  (GLT),  a  randomized,  con- 
trolled clinical  trial,  is  being  conducted  to  find  out 
whether  ALT  is  effective  in  patients  with  newly  diag- 
nosed, primary  open-angle  glaucoma.  Each  of  the  271 
patients  in  the  trial  receives  argon  laser  treatment  in 
one  eye  and  standard  topical  medication  in  the  other 
eye.  The  eye  to  be  started  on  medicine  and  the  eye  that 
will  get  the  laser  treatment  are  randomly  selected. 


Courtesy  of  GLT  Coordinating  Center 


Patient  seated  at  the  laser. 


The  argon  laser  treatment  is  done  in  two  sessions  1 
month  apart.  One-half  of  the  trabecular  meshwork  is 
treated  with  45  to  55  laser  burns  in  each  session.  Pa- 
tients are  seen  for  a  followup  visit  3  months  after  the 
first  laser  treatment  and  every  3  months  thereafter  for 
a  period  of  at  least  2  years.  At  each  visit,  examination 
of  the  eyes  includes  a  check  of  intraocular  pressure  and 
visual  acuity.  Visual  field  examinations  are  performed 
3,  6,  and  12  months  after  randomization  and  annually 
thereafter.  Disc  stereophotographs  are  taken  6  and  12 
months  after  randomization,  and  annually  thereafter. 

The  results  of  these  examinations  determine 
whether  treatment  should  be  changed.  If  the  pressure 
in  either  eye  has  not  been  reduced  to  the  desired  level, 
the  physician  changes  the  medication  in  the  eye 
treated  with  drops,  according  to  a  standardized  proce- 
dure being  used  in  the  trial,  or  starts  the  use  of  drops 
in  the  laser-treated  eye.  If  intraocular  pressure  is  still 
not  successfully  reduced,  surgery  or  further  laser  treat- 
ment may  be  required. 

PATIENT  ELIGIBILITY 

At  the  time  of  recruitment,  men  and  women  had  to  be 
at  least  35  years  old  with  an  intraocular  pressure  of  at 
least  22  mm  Hg  in  each  eye  and  evidence  of  optic  nerve 
damage  in  at  least  one  eye. 

PATIENT  RECRUITMENT 

Completed.  Recruitment  was  conducted  between  Jan- 
uary 1984  and  April  1987. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 

CLINICAL  CENTERS 

Georgia 

M.  Angela  Vela-Thomas,  M.D. 
2004  Peachtree  Road,  NW. 
Atlanta,  Georgia  30367 
Telephone:  (404)  351-2220 
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Illinois 

Jacob  T.  Wilensky,  M.D. 

University  of  Illinois  Eye  and  Ear  Infirmary 

1855  West  Taylor  Street 

Chicago,  Illinois  60612 

Telephone:  (312)  996-7030 

Massachusetts 

Joseph  Krug,  Jr.,  M.D. 
Massachusetts  Eye  and  Ear  Infirmary 
243  Charles  Street 
Boston,  Massachusetts  02114 
Telephone:  (617)  523-7900  x2674 

Michigan 

Hugh  Beckman,  M.D. 
Sinai  Hospital  of  Detroit 
6767  West  Outer  Drive 
Detroit,  Michigan  48235 
Telephone:  (313)  493-5157 

New  York 

Robert  H.  Ritch,  M.D. 

New  York  Eye  and  Ear  Infirmary 

310  East  14th  Street 

New  York,  New  York  10003 

Telephone:  (212)  477-7540 

Ohio 

Paul  A.  Weber,  M.D. 
Department  of  Ophthalmology 
Ohio  State  University 
456  West  10  Avenue 
Columbus,  Ohio  43210 
Telephone:  (614)  293-8119 

Pennsylvania 

George  L.  Spaeth,  M.D. 
Wills  Eye  Hospital 
9th  and  Walnut  Streets 
Philadelphia,  Pennsylvania  19107 
Telephone:  (215)  928-3429 

Wisconsin 

Ronald  L.  Radius,  M.D. 

Eye  Institute 

Milwaukee  County  Medical  Complex 

Medical  College  of  Wisconsin 

8700  West  Wisconsin  Avenue 

Milwaukee,  Wisconsin  53226 

Telephone:  (414)  257-6034 


RESOURCE  CENTERS 

Chairman's  Office 

Hugh  Beckman,  M.D. 
Sinai  Hospital  of  Detroit 
6767  West  Outer  Drive 
Detroit,  Michigan  48235 
Telephone:  (313)  493-5157 

Coordinating  Center 

Curtis  L.  Meinert,  Ph.D. 
The  Johns  Hopkins  University 
Hampton  House,  Room  386 
624  North  Broadway 
Baltimore,  Maryland  21205 
Telephone:  (301)  955-8175 

Disc  Stereophotography  Reading  Center 

George  L.  Spaeth,  M.D. 
Wills  Eye  Hospital 
9th  and  Walnut  Streets 
Philadelphia,  Pennsylvania  19107 
Telephone:  (215)  928-3429 

Visual  Field  Reading  Center 

Jacob  T.  Wilensky,  M.D. 

University  of  Illinois  Eye  and  Ear  Infirmary 

1855  West  Taylor  Street 

Chicago,  Illinois  60612 

Telephone:  (312)  996-7030 

NEI  Representative 

Natalie  Kuriniji,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A49 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5983 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

David  K.  Dueker,  M.D. 
University  of  Missouri,  Columbia 
Columbia,  Missouri 

Douglas  E.  Gaasterland,  M.D. 
Georgetown  University 
Washington,  D.C. 

Paul  Kaufman,  M.D. 

University  of  Wisconsin,  Madison 

Madison,  Wisconsin 

John  Lachim,  Sc.D. 
Biostatistics  Center 
George  Washington  University 
Washington,  D.C. 

M.  Cristina  Leske,  M.D.,  M.P.H. 
SUNY  -  Stony  Brook 
Stony  Brook,  New  York 
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Joseph  A.  Sellinger  Maureen  Maguire,  Ph.D. 

Loyola  College  The  Johns  Hopkins  University 

Baltimore,  Maryland  Baltimore,  Maryland 

Curtis  L.  Meinert,  Ph.D. 
Ex  Officio  Members  The  johns  Hopkins  University 

HughBeckman,M.D.  Baltimore,  Maryland 

Sinai  Hospital  of  Detroit  Alice  Sternberg,  Sc.M. 

Detroit,  Michigan  The  Johns  Hopkins  University 

Baltimore,  Maryland 
Peter  A.  Dudley,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 
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Optic  Neuritis  Treatment  Trial  (ONTT) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


Roy  W.  Beck,  M.D. 

16  Clinical  Centers 
2  Resource  Centers 


'VEN'^ 


PURPOSE 

•  To  establish  guidelines  for  deciding  treatment  for 
patients  with  optic  neuritis. 

•  To  determine  whether  treatment  with  corticoste- 
roids reduces  the  residual  optic  nerve  damage 
produced  by  optic  neuritis. 

•  To  determine  whether  corticosteroids  speed  the 
recovery  of  patients  with  optic  neuritis. 

BACKGROUND 

Optic  neuritis  is  second  only  to  glaucoma  as  the  most 
common  acquired  optic  nerve  disorder  in  persons 
under  age  50,  especially  for  individuals  between  the 
ages  of  15  and  45.  In  this  disorder  closely  linked  to 
multiple  sclerosis,  the  prognosis  for  visual  recovery  is 
generally  good.  However,  the  return  of  visual  function 
is  almost  never  complete. 

After  resolution  of  optic  neuritis,  virtually  all  pa- 
tients show  some  signs  of  optic  nerve  damage;  most  are 
symptomatic.  Approximately  25  percent  of  patients  are 
left  with  reduced  visual  acuity  and  about  14  percent  are 
within  the  legally  blind  range  (20/200  or  worse).  How- 
ever, even  when  a  patient's  acuity  does  recover  to 
20/20,  abnormalities  frequently  remain  in  other  mea- 
sures, such  as  contrast  sensitivity,  color  vision,  and  vi- 
sual field. 

Well-established  guidelines  for  treating  optic  neuri- 
tis do  not  exist.  Although  corticosteroids  have  been 
used  to  treat  this  disease,  studies  to  demonstrate  their 
effectiveness  have  not  been  satisfactory.  Furthermore, 
corticosteroids  have  potential  side  effects  for  which 
patients  should  not  be  put  at  risk  if  the  treatment  is 
ineffective.  Thus,  it  is  appropriate  and  necessary  to  test 
whether  corticosteroid  treatment  safely  and  effectively 
reduces  residual  optic  nerve  damage  produced  by 
optic  neuritis. 

DESCRIPTION 

The  Optic  Neuritis  Treatment  Trial  (ONTT)  is  a  multi- 
center,  randomized,  controlled  clinical  trial  designed 
to  determine  whether  corticosteroids  will  speed  recov- 
ery and  decrease  residual  visual  dysfunction  after  res- 
olution  of  optic  neuritis.  The  trial  will  enroll 
approximately  435  patients  at  16  clinical  centers,  with 
each  center  entering  approximately  10  patients  each 
year.  Patient  recruitment  will  last  3  years.  All  study 
participants  will  be  followed  periodically  during  the 


first  6  months,  with  followup  yearly  for  the  duration 
of  the  4-year  study. 

Patients  are  randomized  to  one  of  three  treatment 
regimens:  (1)  oral  prednisone  for  14  days;  (2)  intrave- 
nous methylprednisolone  for  3  days,  followed  by  oral 
prednisone  for  11  days;  (3)  oral  placebo  for  14  days. 
The  oral  prednisone  and  placebo  group  will  be  double- 
masked;  the  intravenous  methylprednisolone  group 
will  be  single-masked. 

In  conjunction  with  the  randomized  treatments,  ad- 
ditional tests  are  performed  on  accepted  patients  be- 
fore treatment  begins.  In  regular  followup  visits,  the 
patient's  progress  is  assessed  by  using  contrast  sensi- 
tivity, perimetry,  visual  acuity,  and  color  vision  tests. 
At  the  6-month  visit,  the  major  outcome  is  determined. 
After  that,  all  patients  will  be  followed  at  yearly  inter- 
vals until  the  end  of  the  ONTT. 

PATIENT  ELIGIBILITY 

The  ONTT  is  accepting  men  and  women  between  the 
ages  of  18  and  45  who  have  acute  unilateral  optic  neu- 
ritis with  visual  symptoms  lasting  8  days  or  less  and 
with  no  past  episode  of  optic  neuritis  in  the  involved 
eye.  Patients  also  must  have  a  relative  afferent  pupil- 
lary defect  and  a  visual  field  defect  and  may  have  a 
normal  or  swollen  (but  not  pale)  optic  disc. 

PATIENT  RECRUITMENT 

Ongoing.  Recruitment  began  in  July  1988. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 

RESULTS 

None. 

PUBLICATIONS 

None. 
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CLINICAL  CENTERS 


Arkansas 


Walter  M.  Jay,  M.D. 

Department  of  Ophthalmology 

University  of  Arkansas  Medical  School,  M.S.  523 

4301  West  Markham 

Little  Rock,  Arkansas  72205 

Telephone:  (501)  661-5822 

California 

Barrett  J.  Katz,  M.D. 

(Office  address)  Department  of  Ophthalmology 

Smith-Kettlewell  Eye  Research  Institute 

Pacific  Presbyterian  Medical  Center 

2340  Clay,  5th  Floor 

San  Francisco,  California  94115 

District  of  Columbia 

Georgia  A.  Chrousos,  M.D. 
Department  of  Ophthalmology 
Center  for  Sight 
Georgetown  University 
3800  Reservoir  Road,  NW. 
Washington,  D.C.  20007 
Telephone:  (202)  687-4638 

Florida 

John  R.  Guy,  M.D. 
Department  of  Ophthalmology 
University  of  Florida 
JHMHC,  M-120 
Gainesville,  Florida  32610 
Telephone:  (904)  392-3111  x235 

Illinois 

James  A.  Goodwin,  M.D. 
Eye  and  Ear  Infirmary 
University  of  Illinois 
1855  West  Taylor 
Chicago,  Illinois  60612 
Telephone:  (312)  996-9120 

Iowa 

James  J.  Corbett,  M.D. 
Department  of  Neurology 
University  of  Iowa 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-7520 

Maryland 

Neil  R.  Miller,  M.D. 

Wilmer  Ophthalmological  Institute,  B107 

The  Johns  Hopkins  Medical  Institutions 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-2574 


Michigan 

Jonathan  D.  Trobe,  M.D. 
Department  of  Ophthalmology 
W.K.  Kellogg  Eye  Center 
1000  Wall  Street 
Ann  Arbor,  Michigan  48105 
Telephone:  (313)  763-9142 

David  I.  Kaufman,  D.O. 
Department  of  Ophthalmology 
Michigan  State  University 
West  Fee  Hall,  Room  B  309 
East  Lansing,  Michigan  48824 
Telephone:  (517)  353-8122 

New  York 

Mark  J.  Kupersmith,  M.D. 
Department  of  Ophthalmology 
New  York  University 
530  First  Avenue,  Suite  3B 
New  York,  New  York  10016 
Telephone:  (212)  340-7429 

North  Carolina 

Edward  G.  Buckley,  M.D. 
Department  of  Ophthalmology 
Duke  University  Medical  Center 
Box  3802 

Durham,  North  Carolina  27710 
Telephone:  (919)  684-6084 

Baird  S.  Grimson,  M.D. 
Department  of  Ophthalmology 
University  of  North  Carolina,  Chapel  Hill 
Burnett-Womack  Building 
Chapel  Hill,  North  Carolina  27514 
Telephone:  (919)  966-2061/4131 

Oregon 

William  T.Shults,  M.D. 

Oregon  Lions  Sight  and  Hearing  Institute 

1040  NW.  22nd  Avenue 

Portland,  Oregon  97210 

Telephone:  (503)  229-7913 

Pennsylvania 

Peter  J.  Savino,  M.D. 
Wills  Eye  Hospital 
9th  and  Walnut  Streets 
Philadelphia,  Pennsylvania  19107 
Telephone:  (215)  928-3130 

Texas 

John  A.  McCrary,  M.D. 
Cullen  Eye  Institute 
Baylor  College  of  Medicine 
6501  Fannin  Street,  NSC-200 
Houston,  Texas  77030 
Telephone:  (713)  799-5946 
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Washington 

Craig  H.  Smith,  M.D. 
University  of  Washington 
Nordstrom  Medical  Towers 
1229  Madison,  Suite  140 
Seattle,  Washington  98104 
Telephone:  (206)386-2700 

RESOURCE  CENTERS 

Chairman's  Office 

Roy  W.  Beck,  M.D. 

University  of  South  Florida 

Harbourside  Medical  Tower 

4  Columbia  Drive,  Suite  430 

Tampa,  Florida  33606 

Telephone:  (813)  251-5797  or  974^1810 

Data  Coordinating  Center 

Patricia  A.  Cleary,  M.S. 

Peter  R.  Gilbert,  Sc.M. 

Biostatistics  Center 

George  Washington  University 

6110  Executive  Boulevard 

Suite  750 

Rockville,  Maryland  20852 

Telephone:  (301)  881-9260 

Visual  Field  Reading  Center 

John  L.  Keltner,  M.D. 
Chris  A.  Johnson,  Ph.D. 
Department  of  Ophthalmology 
University  of  California 
1603  Alhambra  Boulevard 
Sacramento,  California  95816 
Telephone:  (916)  453-5684 

NEI  Representative 

Constance  W.  Atwell,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A47 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5301 


DATA  AND  SAFETY  MONITORING  COMMITTEE 

Patrick  Alguire,  M.D. 
Michigan  State  University 
East  Lansing,  Michigan 

James  Carl,  M.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Jackie  Dunbar,  Ph.D. 
University  of  Pittsburgh 
School  of  Nursing 
Pittsburgh,  Pennsylvania 

Marian  Fisher,  Ph.D.  (Chairman) 
Maryland  Medical  Research  Institute 
Baltimore,  Maryland 

Gary  S.  Rubin,  Ph.D. 

Johns  Hopkins  University  School  of  Medicine 
Wilmer  Ophthalmologic^  Institute 
Baltimore,  Maryland 

Vivian  C.  Smith,  Ph.D. 
Eye  Research  Laboratories 
Chicago,  Illinois 

Joel  Weinstein,  M.D. 
University  of  Wisconsin 
Madison,  Wisconsin 

Ex  Officio  Members 

Constance  W.  Atwell,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 

Roy  W.  Beck,  M.D. 
Tampa,  Florida 

Patricia  A.  Cleary,  M.S. 

George  Washington  University  Biostatistics  Center 

Rockville,  Maryland 

John  L.  Keltner,  M.D. 
University  of  California 
Sacramento,  California 
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The  Prism  Adaptation  Study  (PAS) 


STUDY  CHAIRMAN: 
INSTITUTIONS: 


William  E.  Scott,  M.D. 

10  Clinical  Centers 
1  Resource  Center 


PURPOSE 

•  To  determine  whether  the  preoperative  use  of 
prisms  in  eyeglasses  can  improve  the  outcome  of  sur- 
gery for  acquired  esotropia. 

•  To  determine  whether  patients  who  respond  to 
prism  adaptation  by  developing  a  new  stable  angle  of 
deviation  have  a  better  surgical  result  than  patients 
who  do  not  respond  to  prism  adaptation. 

•  To  determine  whether  those  patients  who  respond 
to  prism  adaptation  are  more  accurately  corrected  by 
operating  for  the  prism-adapted  angle  or  the  original 
angle  of  deviation. 

•  To  determine  the  usefulness  of  certain  input  vari- 
ables (e.g.,  age  at  the  time  of  surgery,  size  of  the  devia- 
tion, visual  acuity,  binocular  function,  refractive  error) 
in  predicting  which  patients  are  more  likely  to  benefit 
from  prism  adaptation. 

BACKGROUND 

Acquired  esotropia  (crossed  eyes  that  develop  after  a 
child  reaches  age  6  months)  accounts  for  25  percent  of 
all  patients  with  misaligned  eyes.  Surgery  to  correct 
esotropia  is  done  primarily  to  attain  functional  use  of 
the  two  eyes  together  and  secondarily  for  cosmetic 
reasons.  In  40  to  50  percent  of  cases,  more  than  one 
operation  is  needed  to  accomplish  this  goal,  and  in 
some  cases  even  three  and  four  operations  are  needed. 


Courtesy  of  Henry  Metz,  M.D. 
Prism  adaptation  patient  with  prisms  attached  to  glasses. 


Preliminary  studies  done  at  two  eye  care  centers  re- 
ported that  the  use  of  prisms  on  eyeglasses  for  about  a 
month  before  surgery  led  to  good  results  after  a  single 
operation  in  over  90  percent  of  patients.  These  prelim- 
inary studies,  done  in  a  noncontrolled  fashion,  pointed 
to  the  need  for  a  multicenter,  randomized,  controlled 
clinical  trial  designed  to  prove  or  disprove  scientifi- 
cally the  beneficial  effect  of  prisms. 

DESCRIPTION 

The  Prism  Adaptation  Study  is  a  double  randomiza- 
tion trial  involving  286  patients.  Three-fifths  of  the  pa- 
tients are  randomly  selected  for  prism  adaptation 
prior  to  surgery.  Of  those  patients  who  respond  to  the 
prisms,  one-half  are  randomly  selected  to  have  surgery 
on  the  basis  of  the  amount  of  prism  required  to  stabi- 
lize the  deviation;  the  other  half  have  surgery  on  the 
basis  of  amount  of  esotropia  originally  measured. 
Whether  those  patients  who  do  not  respond  to  the 
prisms  also  have  surgery  is  based  on  the  amount  of 
esotropia  measured  as  is  surgery  for  the  remaining 
two-fifths  of  the  patients  who  do  not  undergo  prism 
adaptation. 

Patients  are  examined  postoperatively  at  1  week,  1 
month,  3  months,  6  months,  and  1  year.  At  the  6-month 
followup,  an  independent  examiner  evaluates  the  pa- 
tient. The  results  are  analyzed  to  determine  whether 
the  outcome  is  better  in  patients  who  underwent  prism 
adaptation  or  those  who  underwent  conventional 
treatment.  Because  the  examiner  does  not  know  what 
type  of  treatment  a  patient  has  had,  he  or  she  has  no 
bias  in  evaluating  the  results. 

PATIENT  ELIGIBILITY 

To  be  eligible  for  this  study,  males  or  females  must  be 
age  3  years  or  older  (adults  may  be  included),  must 
have  esotropia  that  occurred  at  age  6  months  or  older, 
and  must  have  no  history  of  previous  eye  muscle  sur- 
gery. 

PATIENT  RECRUITMENT 

Recruitment  began  in  March  1984  and  ended  in  May 
1989. 

CURRENT  STATUS  OF  STUDY 

Ongoing. 
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RESULTS 

Six  months  after  surgery,  there  was  a  beneficial  overall 
effect  of  the  prism  adaptation  process  for  patients  with 
acquired  esotropia  who  met  the  study's  "rather  strin- 
gent" eligibility  requirements.  Success  rates  were  high- 
est (54  [89%]  of  61  patients)  in  prism  adaptation 
responders  who  underwent  augmented  surgery  and 
lowest  (92  [72%]  of  127  patients)  in  patients  who  did 
not  undergo  prism  adaptation  at  all.  Prism  responders 
who  received  augmented  surgery  also  had  better  re- 
sults than  responders  who  underwent  conventional 
surgery  (89%  vs.  79%).  The  results  indicated  a  signifi- 
cant beneficial  overall  effect  of  prism  adaptation  in 
patients  with  acquired  esotropia  (success  rates,  83%  vs. 
72%,  P  =  .04),  even  when  those  who  did  not  ultimately 
respond  to  the  prisms  were  included.  The  investiga- 
tors recommend  that  prism  adaptation  be  considered 
for  patients  with  acquired  esotropia  to  determine  the 
appropriate  target  angle  for  surgery. 

PUBLICATIONS 

Prism  Adaptation  Study  Research  Group:  Efficacy  of 
prism  adaptation  in  the  surgical  management  of  ac- 
quired esotropia.  Arch  Ophthalmol  108:1248-1256, 
1990. 

CLINICAL  CENTERS 

California 

Arthur  L.  Rosenbaum,  M.D. 
J.  Bronwyn  Bateman,  M.D. 
Andrew  Choy,  M.D. 
Richard  Elliott,  M.D. 
Sherwin  Isenberg,  M.D. 
David  G.  Kirschen,  Ph.D. 
Department  of  Ophthalmology 
University  of  California 
800  Westwood  Plaza 
Los  Angeles,  California  90024 
Telephone:  (213)  825-2872 

Florida 

John  T.  Flynn,  M.D. 
Robert  W.  Lingua,  M.D. 
Bascom  Palmer  Eye  Institute 
University  of  Miami  School  of  Medicine 
900  NW.  17th  Street 
P.O.  Box  016880 
Miami,  Florida  33101 
Telephone:  (305)  326-6050 


Illinois 

Marilyn  T.  Miller,  M.D. 
Laurence  I.  Chapman,  M.D. 
Eugene  R.  Folk,  M.D. 
Department  of  Ophthalmology 
University  of  Illinois 
1855  West  Taylor  Street 
Chicago,  Illinois  60612 
Telephone:  (312)  996-7445 

Iowa 

William  E.  Scott,  M.D. 
G.  Frank  Judisch,  M.D. 
Ronald  V.  Keech,  M.D. 
Department  of  Ophthalmology 
University  of  Iowa 
Iowa  City,  Iowa  52242 
Telephone:  (319)  356-2215 

Maryland 

David  L.  Guyton,  M.D. 

Stuart  Dankner,  M.D. 

Michael  X.  Repka,  M.D. 

Stewart  M.  Wolff,  M.D. 

Wilmer  Ophthalmological  Institute,  Bl-35 

The  Johns  Hopkins  Medical  Institutions 

600  North  Wolfe  Street 

Baltimore,  Maryland  21205 

Telephone:  (301)  955-8314 

Michigan 

John  D.  Baker,  M.D. 
Edward  R.  O'Malley,  M.D. 
Children's  Hospital  of  Michigan 
3901  Beaubien  Boulevard 
Detroit,  Michigan  48201 
Telephone:  (313)  561-1777 

New  York 

Henry  S.  Metz,  M.D. 
Steven  S.  Searl,  M.D. 
Department  of  Ophthalmology 
University  of  Rochester 
Rochester,  New  York  14642 
Telephone:  (716)  275-3256 

Pennsylvania 

W.  Reed  Kindermann,  M.D. 

Joseph  H.  Calhoun,  M.D. 

Harold  Koller,  M.D. 

Donelson  R.  Manley,  M.D. 

Leonard  B.  Nelson,  M.D. 

Robert  Reinecke,  M.D. 

Department  of  Pediatric  Ophthalmology 

Wills  Eye  Hospital 

9th  and  Walnut  Streets 

Philadelphia,  Pennsylvania  19107 

Telephone:  (215)  928-3240 
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Texas 

David  R.  Stager,  M.D. 
Priscilla  M.  Berry,  M.D. 
Everett  A.  Moody,  M.D. 
Department  of  Ophthalmology 
University  of  Texas 
5323  Harry  Hines  Boulevard 
Dallas,  Texas  75235 
Telephone:  (214)  369-6434 

John  V.  Mumma,  M.D. 
Patrick  S.  O'Connor,  M.D. 
Department  of  Ophthalmology 
University  of  Texas  Health  Science  Center 
7703  Floyd  Curl  Drive 
San  Antonio,  Texas  78284 
Telephone:  (512)  696-1761 

RESOURCE  CENTER 

Chairman's  Office 

William  E.  Scott,  M.D. 

Department  of  Pediatric  Ophthalmology 

University  of  Iowa  Hospitals 

Iowa  City,  Iowa  52242 

Telephone:  (319)  356-2877 

Coordinating  Center 

John  E.  Connect,  Ph.D. 
Division  of  Biometry 
University  of  Minnesota 
2829  University  Avenue,  Suite  508 
Minneapolis,  Minnesota  55414 
Telephone:  (612)  627-4891 


NEI  Representative 

Constance  W.  Atwell,  Ph.D. 
National  Eye  Institute 
Building  31,  Room  6A47 
Bethesda,  Maryland  20892 
Telephone:  (301)  496-5301 

DATA  AND  SAFETY  MONITORING  COMMITTEE 

William  C.  Bozeman,  Ph.D. 
University  of  Central  Florida 
College  of  Education 
Orlando,  Florida 

Howard  Eggers,  M.D. 
E.S.  Harkness  Eye  Institute 
New  York,  New  York 

Mae  O.  Gordon,  Ph.D. 
Washington  University 
St.  Louis,  Missouri 

Malcom  L.  Mazow,  M.D. 
Houston  Eye  Associates 
Houston,  Texas 

Ex  Officio  Members 

Constance  W.  Atwell,  Ph.D. 
National  Eye  Institute 
Bethesda,  Maryland 

William  E.  Scott,  M.D. 
University  of  Iowa 
Iowa  City,  Iowa 

Susan  A.  Stewart,  D.B.O.C.O. 
University  of  Iowa 
Iowa  City,  Iowa 
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Scott  and  White  Clinic  (Temple)   16 
Scott  and  White  Hospital  (Temple)   10 
Texas  Retina  Associates  (Dallas)   16, 42, 49 
University  of  Texas  at  Dallas   102 
University  of  Texas  Health  Science  Center  (San  An- 

tonion)    16,22,102 
University  of  Texas,  Medical  School  of  Houston, 

Hermann  Eye  Center   16, 27, 38, 42, 52 

Utah 

Diabetes  Health  Center  (Salt  Lake  City)   52 
Holy  Cross  Hospital  (Salt  Lake  City)   27 
University  of  Utah  School  of  Medicine  (Salt  Lake 
City)   22,38 


Virginia 

University  of  Virginia  Medical  Center 
(Charlottesville)   38,84 

University  of  Virginia  Health  Sciences  Center  (Char- 
lottesville)   16 

Washington 

Ophthalmic  Consultants  Northwest  Inc.  (Seattle)    16 

University  of  Washington  (Seattle)   99 

University  of  Washington  Health  Services  Center  (Se- 
attle) 62 

University  of  Washington  School  of  Medicine 
(Seattle)    16,27 

West  Virginia 

West  Virginia  University  Medical  Center 
(Morgantown)   38 

Wisconsin 

Marshfield  Clinic   53 

Medical  College  of  Wisconsin  (Milwaukee)   16, 33, 

49, 68, 92 
University  of  Wisconsin-Madison  7, 10, 16, 28, 33, 

38, 42, 53, 57, 64 

Wyoming 

Johnston  Eye  Clinic,  Inc.,  P.C.  (Cheyenne)   38 

Canada 

Halifax  Infirmary  (Nova  Scotia)   16 

Princess  Margaret  Hospital,  Ontario  Cancer  Institute 

(Toronto)   16 
Royal  Victoria  Hospital  (Montreal)    16 

France 

Clinique  Ophtalmologique  Universitaire,  Hopital  de 
Creteil   10 
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